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on new 



10% " reel 




SOLID, ONE-PIECE CONSTRUCTION 



STANDARD N.A.EL HUB DIAMETER 



25% LIGHTER THAN ALUMINUM REEL 



HAS SMOOTHER FLANGE EDGES 



WILL NOT BEND 



RESISTS WARPING AND DISTORTION 



PRACTICALLY INDESTRUCTIBLE 



Here's a new 2500-foot reel with a number of improved 
design features that will appeal to many tape recordists. 

Audiotape can now be supplied on this light-weight 
Fibeiglas reel at no increase in price. For a trial order, 
get in touch with your nearest Audio distributor. If be 
doesn't Have the new reels in stock, have him contact 
our New York, Chicago or Hollywood office and we'll 
see that your requirements are promptly filled. 

This is another example of how Audiotape gives you 
extra value at no extra cost Its performance speaks for 
itself. Output, frequency response, noise level and 
distortion are correctly proportioned for the most satis- 
factory end result— with no compromise on quality any- 
where alon£ the line. 



AUDIO DEVICES, Inc. 

444 MADISON AVE., NEW YORK 21, N* Y. 
Offices in Hollywood — Chicago 
Export Dept., 13 Eoit 40lh St., New York 16, N.Y., Cobles "ARIAS" 
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Most Christmas trees throughout the nation will feature toys and dolls this mouth 
— the former for little boys and the latter for little girls. However, lives there 
an audio hobbyist with soul so dead who never to himself has admitted 
inclinations toward both— "toys" in the form of amplifiers, speakers, 
tape recorders, and other paraphernalia dear to the heart of 
those who search for good music reproduction, and "'dolls'' 
such as model Marta Roman. This photo,, conceived 
three years ago, awaited realization until the right 
doll could be located. Studio and equipment 
were supplied by Air Tone Sound & Re- 
cording Company, of Philadelphia. 
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Engineering 



ENGINEERS, E. E. or PHYSICS 
GRADUATES, for preparation 
of technical manuals... 



HUGHES RESEARCH AND 
DEVELOPMENT LABORATORIES' 

expanding program for pro- 
duction of radar, electro?iic 
digital computers, guided 
mis ml es and other military 
advanced electronic systems 
and devices requires the 
following: 

D ELECTRICAL ENGINEERING AND 

physics graduates to prepare 
operating, servicing and over- 
hauling instructions for complex 
electronic equipment. Those 
with previous maintenance 
experience on military equip- 
ment preferred. Writers will 
participate in a three-month 
program in our technical 
training school to become 
familiar with the latest Hughes 
equipment prior to writing 
assignments. 



ENGINEERS EXPERIENCED in the 

writing and preparation of 
maintenance manuals for 
electronic equipment or guided 
missiles. These specialists will 
work step-by-stcp with the 
people designing, developing 
and manufacturing the products 
involved. Experience in the 
writing of engineering reports 
is of value. 



HOW TO APPLY i 

I 

Write full details 

of your qualifications to 




Research and Development 
Laboratories 

SCIENTIFIC AND KNGfNEEKlNG STAFF 

Culver Cit)/, l^jy A n&eJe$ County 
Calif omiii 

Assurance it rdqui'rrf : h zi i r>- ; a nation 
of ihc applicant will not cause disruption 
0' no UTncn mihljiy project- 
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NEXT TIME 
BE SURE! 



m 



Next time insist on 
PEERLESS transformers 



Peerless quality is 
ECONOMICAL 



Peerless quality is 
UNIFORM 



Peerless quality is 
DEPENDABLE 



For years Peerless engineers have 
designed transformers to meet 
the most unusual and stringent 
specifications submitted by 
civilian manufacturers and 
government contractors, and have 
manufactured these transformers 
with tight quality control. The 
small difference in price means 
a BIG difference in performance. 




Next time let us quote on your 
transformer requirements. 



PEERLESS 





9356 Santa Monica Blvd., Beverly Hills, Calif. 
TGI Sixth Avenue, New York 13, New York 




RICHARD H. DORF* 



Today's west audio amplifiers are be- 
coming better and better ; in fact, it is 
quite possible that they are — from the 
performance standpoint — as good as they 
ever need to be. Distortion is down to negli- 
gible values which cannot aiTect our ears ; 
frequency curves are flat as a pancake ; and 
output powers are more than enough. This 
may sound a little like the statements that 
were said to be made sometime in the late 
eighties that all the inventions that could 
be made were already made. 

That is not the sense of the remark. A 
good many more inventions and develop- 
ments need to be made in the audio field — 
not to improve the possible quality of ampli- 
fiers, but to improve the normal individual's 
chances of obtaining an amplifier with opti- 
mum characteristics for something less than 
an arm and a leg. In other words, now- 
that we know we can have amplifiers with 
fidelity better than the original music/ let's 
simplify and cheapen the circuits and com- 
ponents so that everybody can have one. 

One of the paradoxical reasons for high 
cost in amplifiers is that the band to be 
transmitted must usually be very much 
wider than the band anyone can hear. A 
few amplifiers are flat up to the apparently 
ridiculous frequency of 100.000 cps. and 
more where even a bat would need a hear- 
ing aid. But this is required to provide for 
the large percentage of negative feedback 
which is primarily responsible for high 
audio quality. If there is attenuation of the 
pass band anywhere near the ends of the 
audible spectrum, there will also be phase 
shift Which spells death by oscillation to 

* 255 W\ 84th St., New York 24, N> Y, 
1 Joke. No indignant letters, please! 



the feedback loops because of reversing 
phase at certain points. 

It seem< to the writer l * iat John M. 
Miller has struck out along the right path 
in his patent No. 2,652,458, which is as- 
signed to Bcndix. The patent covers an 
''amplifier with positive and negative feed- 
back/' but there is as much horse sense 
as engineering in the approach, and more 
than immediately meets the eye* 

The advantages of negative feedback are 
well known — reduction of distortion of all 
kinds, including frequency* and loudspeaker 
damping. In the last couple of years the 
advantages of adding positive current feed- 
back within the amplifier have conic into 
the open; with it some of the offset in gain 
caused by negative voltage feedback can 
be reduced and the output impedance can 
be brought right down to zero, or even 
negative values, for almost perfect speaker 
damping. The rub is that the usual method 
of applying optimally large amounts of 
positive and negative feedback requires 
highly expensive output transformers and 
wideband coupling in all the stages. 

Mr. Miller's amplifier has both negative 
and positive feedback loops. His trick is 
principally (a) to recognize that with a 
transformer of good but not premium qual- 
ity, the n cga t i ve f eed b ack will, after the 
extremes of the audible band, turn positive : 
and (h> to simply incorporate a very ele- 
mentary network in the positive feedback 
loop so that when the negative feedback 
tends to become positive and the positive 
feedback tends to become negative and keep^ 
the amplifier form oscillating. 

Figure 1 shows the schematic diagram nf 
an amplifier designed according to the in- 
vention. The amplifier proper ( which be- 
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Fig. 1. 
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NO OTHER RECORD CHANGER CAN MATCH THESE FEATURES 




Here's what they mm 
to you 



World's Finest 
Record 
Changer \ 




Engineered for the future; under rigid quality control 




r 33Vs ItH* RICORUI 
WITH KOIiMW 

rCtHTER HOLES, 
tycluilve -Slnjjli! play" 
r ijiindk 

l' Ail spends 



f Off 45 RPW HECOHOS 
WI1H W1DL 

HOLES; 
p Eitltftiti njldmaiJc 1 * 
spindly 




INTERCHANGEABLE SPINOUS 

Fit all records, all shea, as Ihey 
were designed to tie played. Most 
important, Garrard spindles are 
removable, so that records need 
not be ripped upwards over 
metallic spindte projections 3Her 
playing, as on ordinary changers, 

[3th «i|Sfhr<l,ii# clip lt,t hitlt\f *.l*)t|pf m 

jour cabinet 



Garrard Sates Corporation, 



A complete stock of replacement 
parts readily available at all 
times to Garrard iiwners, in any 
part ol the United Shies. 



ACCESSIBLE 
STYLUS FHtSSURE 
ADJUSTMENT 


Prolongs tile of records by 
enabling you to Veep correct 
weight of sty lbs upon delicate 

grooves 


BALANCE 
MOUNTED 
TONE ARM 


Guarantees true tangent track* 
tnu. eliminating disturbing 

resonance; 


AUTOMATIC SIOP 


fo* your convenience, insures 
positive and unfailing action 
at end of any type record; 


GENTLE. 
PRECISION 
PUSHER 
PLATFORM 


The only device that Insure* 
gentle handling of records 
wilh standard center holes. HO 
over bead bridge to damage or 
di stodge records accidentally, 


PRECISION 
GROUND GEARS 


Perfectly meshed to Insaire 
constant, smooth action ond 
years at service. 


PROFESSIONAL* 
TYPE FINGER LlFt 


Permits safe IMIing and set* 
|»ng down of pick- up arm wften 
playing records manually, 


I ft 1 fc.HL.nArilttfitH.tr 

PLUG-IN HEADS 
WITH STYLUS 
VISIBLE 


Accommodate voin personal 
choice ol mafinotin. ceramic 
or crystal cartridges, and pro- 
tects Tecard grooves, since 
stylus can be front inspected 
for correal vertical posilion. 


MANUAL 

POSITION 

SWITCH 


Gives you versatility. . .manual 
or automatic paying. as you 
prefer. 


FAST 

CHANGING 
CYCLE 


The same, regardless ol playing 
speeds, means less waging 
between tong playing jewds. 


NO WOWS! 
STEPPED PULLEY 
DRIVE . - . WITH 
INTERMEDIATE 
BALANCED DRIVE 
WHEEL 


Cannot slip. Eliminates btjtts 
and guarantees smbotn, evert 
turntable speed, which you 
will enjoy as reHecl muvral 
pitch. 



FAST-SLOW 
SPEED 

ADiUSTMENt 



WEIGHT EG, 
BALANCED 
TURNTABLE 



WATCH-tIKE 
CONSTRUCTION 



SHOCKPROOP 
INSTALLATION 



RUMBLEFHEEJ 
ADVANCED 1 HEAVY 
DUTY 4-POLE 
MOTOR 



MUTING SWITCH 



MAGNETIC EDDY 
CURRENT SPEED 
CONTROL 



C0N0EHS0R* 

RESISTOR 

NETWORK 



ah 3 speeds variable and *± 
lustable. Guarantee! perfect 
pitch; accurate spaed setfinju 

Compensates for currant im- 
frrfaclloni 



Means freedom trom rumble, 
and constant turning speed 
through fl llywnee1" action. 



All levers fully adjustable , . . 
easy. Inexpensive to service, 
Bronie bearings al all moving 
points for longer lilel 



Unique spring suspension. 
Mounting holes are identical 
with former Garraro models, 
so that replacement is simple. 



Makes your RC90 the smtctb- 
est, most powerful, most 
silent record changer f.ver 
built! Weighted, balanced at* 
mature. No appreciable speed 
variation regardless of number 
of records on lurnlabfO: "hot" 
or "cokt" operation, nr varia- 
tions in line voltage. 



Continuity of your musir un- 
disturbed by extraneous noises 
betweon records. No sound 
while arm is in chanfjnc r.ycle. 



A great high-fidelity achieve. 
mentJ Speeri controller! fry 
varying Ihe field Pf a pair o* 
permanent magnets.,, elimlniV 
Ins nliH,tshiorujd mechanics* 
or elect/ tea f braking; 



Eliminates startling -plop" 
noise when changer shuts off 
at end of last record. 



Made! RC?0 -j SP&J "VjowiV Super Chancer - Moiffli flCSO- I speed "Triumph" AuiQffliTic €h.l^r I 
Meed T ^3 speed ■Tresi" Manuaf Flayer * Modal 30i Transcrijillwi Turnlrtrie 

164 Ouane Street, New York 13, N.Y. 



WRITE FOR A COMPLIMENTARY 
COPY OF "SOUND CRAFTSMANSHIP" 

16 pages illustrating and describing Britain's finest 
music reproducing equipment . the Garrard Crown 
Model RC90 Record Changer and the other products ot 
the British Industries Group. Here, in concise, useful 
form, are facts you'll want for planning improvements 
and additions to your own high fidelity sel> 
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Garrard Sales Corp., Dept. AfM2, 164 Duane St., New York 33, N. Y. I 
Send my copy of Sound Craftsmanship. ^ 

i 

— i 



Name 



Address 
City™ 



_Zone_ 



..Stale- 




Standard Magrtecorder 

PT63-AH recorder includes a 
3 -head assembly for monitor- 
ing directly from the tape. 
PT7-P amplifier provides high 
level mixing of three channels. 
$850 complete. 

MagneCordette 

A professional Magnecorder 
enclosed in smart blond, ma- 
hogany, or black lacquer cab- 
inet, $425.00. Also offered as 
the new Portable MagneCor- 
dette — a complete record- 
playback- P. A. system in ; 
single carrying case, S499.50 

New Magnecord M-80 

Watch for the brilliant new 
Magnecord M-80 at your deal- 
er's— the finest tape recorder 
ever built for the price. Fea- 
tures push-button controls, 
slot loading, 15 kc response 
at VA ips! 

look under "recorders" ) n f/ie 
phona book for your dealer's na 

125 WEST OHIO ST., CHICAGO 10, JLl., DEFT. AE-12 



gins at the output of the conventional 6J5 
voltage amplifier) includes the 6SN7-GT 
phase splitter and a 6V6 output stage. Ac- 
cording to the tube manual the output rat- 
ing can be conservatively set at a little 
over 10 watts, with horn e mu si c sy stem 
high-quality standards in mind. The 6)5 
plate signal, after passing through a net- 
work A (of which more later) is fed to 
the "self-balancing" phase splitter. The 
grid of the lower 65N7 triode obtains its 
signal from voltage divider 'Rt-rR* across 
the push-pull splitter output. The Output 
stage is conventional the value of tbc 
cathode resistor having been supplied by 
the writer. All other values are given by 
the inventor. 

The negative feedback loop is a standard 
type, from the secondary of the output 
transformer to the first cathode of the phase 
splitter. R 3 and the tube's cathode imped- 
ance form a voltage divider which deter- 
mines the negative feedback factor. 

The positive feedback loop is an internal 
one, from the grid of the lower output tube 
hack to the first phase-splitter grid. The 
positive feedback is fixed, for mid-range 
frequencies, by the voltage divider R^Ri 
(and, of course, to some extent by the ad- 
mittance of the 6SN7 triode and the plate 
resistance of the 6J5 in parallel with R t 
and Rt). It is adjusted to a point where 
there exists a condition of critical regenera- 
tion in the amplifier with the negative 
feedback loop disconnected. When the nega- 
tive loop is connected the over-all gain is 
reduced well below the point of amplifier 
instability. However, the high positive feed- 
back has created an amplifier of high gain 
without incurring the penalty of steep 
boundary-frequency phase shifts which 
would come with the employment of sev- 
eral stages, and, of course, at a cheaper 
price. The critical regeneration can easily 
be maintained over the entire range of 
useful — that is, audible — frequencies. 

The low inherent phase shift of the am- 
plifier permits the use of a low priced out- 
put transformer even though it is in the 
negative feedback loop. The over-all gain 
is primarily an inverse function of the feed- 
back factor of the negative loop. Ordinary 
feedback theory shows that under this 
circumstance harmonic distortion and in- 
termodulation are negligible up to any 
signal level at which there is sufficient over- 
loading to disable one of the feedback 
loops. 

Oscillation Prevention 

So far, the scheme is apparently not new, 
at least in theory. But the theory has al- 
ways been very difficult to realize practic- 
ally because at frequencies outside the use- 
ful range the sense of the negative feed- 
back changes and it becomes positive, caus- 
ing oscillation. There are some common 
solutions. One is to design all the coupling 
elements m the amplifier so that frequency 
slope is no greater than 10 db per octave 
within the range tor which negative- feed- 
hack loop gain is unity or greater. That 
costs mone>\ especially where the output 
transformer is concerned. Another method 
is to introduce compensatory networks in 
die negative loop to apply reverse phase 
shifts. That is expensive, too, and risky. 

The inventor's solution is to leave the 
negative loop alone and deal with the posi- 
tive feedback loop. Change in positive feed- 
back phase is not a danger, of course, since 
it could only tend to reduce amplifier gain 
and reduce chance of oscillation. In the 
diagram the job is done by the nework A. 

At mid- range frequencies, we have said 
that loop transmission is controlled by R* 
and 7?j. At low audio frequencies trans- 
mission depends; on the ratio of capacitors 
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jumps are for Horses 

... NOT for magnetic tape 

That's why you need SOUNDCRAFT Micro-Polished* Tape. 
No Raised Spots! No Roughness/ No Jumps! 
lis Sm o o th right from the start! 



Under the microscope, magnetic tape 
may look like a steeplechase — replete 
with all the "jumps." As you record, 
these jumps— minute raised spots char- 
acteristic of all coating processes — mo- 
mentarily separate large enough areas 
of the tape from the recording head to 
appreciably interrupt high-frequency 
response. On some equipment, they 
may even cause signal dropouts. 

The Answer Is Micro-Polish 

But Reeves SouNDCRAFT eliminates 
the "jumps" with its exclusive Micro- 
PoJish process, assuring the most com- 
plete head contact possible right from 
the start. Thais because Micro-Polish 
smooths of] the microscopic nodules by- 



subjecting the ferrous oxide coating to 
high-precision polishing. It leaves the 
surface mirror- smooth, and precondi- 
tioned for immediate, stable, high- 
frequency response. 

Breaking in tape by running it 
through the recorder, with accompany- 
ing head wear and waste of time, is a 
thing of the past. 

Other SOUNDCRAFT Advantages 

In addition, Soundcraft Recording 
Tapes are pre-coated with a special for- 
mulation to give utmost oxide adhesion., 
and prevent curling and cupping. 

All tape is dry-lubricated to eliminate 
squeals and carries a splice-free guar- 
antee on all 1200- and 2500-foot reels. 




REEVES 



SOUNDCRAFT 

CORP. 

10 East 52nd Street, Dept. B 
New York 22, N. Y. 

*Pat. Applied For. 
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1GNIKG ELECTRONIC EQUIPMENT 
WITHOUT RELAYS 

Overwhelming evidence is accumulating to the effect that 
relays are the weak link in Electronic Equipment. They are 
expensive unreliable, unprocurable, and, worst of all, mechanical 
In short, fashionable designs no longer contain relays.* 

It*s really perfectly simple. Assuming the usual block diagram 
to contain sensing, amplification, and power device, it shouldn't 
be hard to get the power from amplification in a form to run 
the power device directly. It's easy — no relays needed. 

Of course, just as a device gets into production it may 
develop irritating idiosyncracics such as non-operation or some 
such minor defect. It's probably only a case of the moving 
coil of the pernstron being melted by high-JMu splurges from 
the totemotor. 

It*U take a Sigma relay to protect the thing because that's 
the only gadget that will fit into the unavailable space and 
respond to the conspicuous absence of signal power. Besides, 
you can console yourself with the fact that it's only just 
barely a relay. 

*7n 1^0 tot asked a prcptUer manufac\urtr who was trying cur rdays in bis 
pilcb-cdniral mtcbanitm wby bt Mdti't scoul aiounJ for somtibtng btllcr tban 
pf&pdlm* anstnr u>as classic: "}lou> do you knov wt'rt nor?" 
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SIGMA 

SIGMA INSTRUMENTS, INC. 

G5 PEARL ST.. SO. BRAIN TREE* BOSTON 85. MASS. 



Ci and C, which then have appreciable re- 
actance. They are designed to have aboui 
the same capacitance ratio as the resistance 
ratio of Rt and Rs. 

At the very low frequencies (where the 
negative feedback begins to shift phase 
and become dangerous) the reactance of 
Ci becomes high with respect to the re- 
sistance of Rc. Cj-Rs then becomes a phase- 
shift and high-pass- filter network, reduc- 
ing the positive feedback in the very low 
audio and the subandio ranges and shift- 
ing its phase so that as frequency gets 
lower the feedback becomes negative. This 
offsets the tendency in the low range of 
the negative feedback in the other loop 
to become positive due to the natural de- 
ficiencies of such circuits and the reason- 
able-quality transformer. The positive feed- 
back begins to reverse at frequencies only 
slightly lower than the lowest desired use- 
ful frequency so that even if the trans- 
former has rather sharp cutoff character- 
istics at this point the gain of the amplifier 
is reduced sufficiently to prevent oscilla- 
tion. Increase of distortion due to Joss of 
feedback does not matter—nobody can 
hear it. 

At high frequencies, capacitor d (and 
the input capacitance of the 6SN7) acts 
with Ri as a phase-shift and low-pass-filtcr 
network. Just slightly above the audible 
range the positive feedback is reduced and 
starts to become negative, reducing ampli- 
fier gain so that the cutoff of the trans- 
former just above audibility cannot cause 
oscillation due to phase shift in the nega- 
tive feedback loop. 

It is obvious, therefore, that extension of 
the range of the amplifier and the trans- 
former to the usual ultrasonic range is not 
necessary with this circuit. At some fre- 
quencies well above and below audibility, 
phase conditions in the feedback loops may 
make them both positive, but at these fre- 
quencies the loop gains have been made 
deliberately too small to permit oscillation. 

Thus we have an amplifier which is 
cheap because (a) it can give sufficient 
gain with only two stages and (b) the 
output transformer can be standard— no 
$30-plus quality and no tertiary or split 
windings. Yet it can (or so it seems) give 
all the quality which the art makes possible 
today. The writer would like to hear from 
anyone who tries the circuit. 

There is not much more detail in the 
patent specification but you can get a copy 
for 25C from The Commissioner of Patents, 
Washington 25, D. C. 



BOOK REVIEW 

Circuit Theory of Electron Devices, 
by E. Milton Boon. 483 pages, $8.50. New 
York : John Wiley and Sons, Inc., 1953. 

This is a book primarily intended for 
electrical engineering students. It analyzes 
basic circuit operation, deriving expressions 
relating to gain, source impedance, the 
effect of feedback, etc. The use of equivalent 
circuits, and the mathematical derivations 
are presented especially clearly, both in 
concept and in format. (The latter is never 
forbidding.) The treatment of an amplifier 
as a four-terminal network makes the 
analysis a general one, applicable to all 
electron devices. Both tube and transistor 
circuit theory arc discussed. 

The clarity of the presentation recom- 
mends this book to general technical readers 
as well as to students. 

— EMV 
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...any/quantity and any size 



BIG 




For users operating on government schedules, Arnold is now produc- 
ing OCores wound from % V2, 1, 2, 4 and 12-mil Silectron strip. 
The ultra-thin oriented silicon steel strip is rolled to exacting toler- 
ances in our own plant on precision cold-reducing equipment of the 
most modern type. Winding of cores, processing of butt joints, etc. 
are carefully controlled, assuring the lowest possible core losses, and 
freedom from short-circuiting of the laminations. 

We can oiTer prompt delivery in production quantities — and she is 
no object, from a jr action of an ounce to C-Cores of 200 pounds or more. 
Rigid standard tests — and special electrical tests where required — give 
you assurance of the highest quality in all gauges. • Your inquiries 
are invited. 

The A rnold E ngineering C ompany 

SUBSIDIARY OF ALLEGHENY LU D LU M STEEl CORPORATION 

General Office & Plant: Marengo, Illinois 
DISTRICT SALES OFFICES ... New York: 350 Fifth Ave. 
Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley St. 
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perform* 1 ^ 1 
your , Williamson"or 

Check these ratings 
of the Tung-Sol 5881 

568VTRIODE CONNECTIONS, = 6.3 Vofft 




CLASS ADi PUSH-PULL AMPLIFIER — TRIODE CONNECTION 

Grid *2 connected lo P/cf* Volvtt art for two tvbtt 



Heoler Vollage 
Heal*/ Current 
Plate Voltage 
Grid Voltage 

Peak AF Grid lo Grid Voftaoe 
Zero-Signal Plate Current 
Maximum Signal Plate Current 
Load Refiilonce 
Total Harmonic Dittariion 
Power Output 



<S.3 
0.9 

400 

-45 
90 
o5 

130 
4000 
4.4 

13.3 



Volti 
Amp. 
Volti 
Vo!u 
Vallf 

Ma. 

Ma. 
OSmi 
Percent 
Wottj 



RATINGS (interpreted According /© *MA Standard M&-210) 

Heoter Voltoae 6.3 Volt* 

Maximum Heaie/^Cothode Voltage 200 V 0 hi 

Moxrnium Plate Voltage 400 VoOj 

Maximum Grid f2 Voltage 400 Volti 

Maximum Plate Voltage (Triode Connection) 400 Vol>i 

Maximum Plate Dissipation 23 Watti 

Maximum Grid «2 Dinipotion 3 Welti 

Maximum Plat© Dissipation (Triode Connection} 26 Watti 

Maximum Grid Resistance (Fixed Blqi) 0, 1 Megohm 

Maximum Grid Peiiifance (Self Bioj) 0.5 Megohm 



In creating the 5881, Tung-Sol engineers have made fullest use 
of design and production techniques which have proved them- 
selves over the past 15 years. Pure barium getter to effectively 
absorb gas for the Jife of the tube — gold-plated wire to minimize 
grid emission— are among the major design improvements in the 
5881. This tube is directly interchangeable with the 6L6. 
Tung-Sol produces the 5881 under laboratory conditions to in- 
sure peak efficiency and maximum uniformity. Order it from 
your regular supplier. 

TUNG-SOL ELECTRIC INC., Newark 4, N. J. 

Safes Offices: Atlanta, Chicago, Culver City (Los Angeles), Dallas, 

Denver, Detroit, Newark, Seattle 
TUNG-SOL makes: All-Glass Scaled Beam Lamps, Miniature Lamps, 
Sign a I- FJ ash ers, Picture Tubes, Radio. TV and Special Purpose Electron 
Tubes and Semiconductor Products. 



LETTERS 

Comments on "The Piano" 

Sir : 

It is good to see m M such interesting and instructive ar- 
ticles as the two of Mr, Preisman's on "The Piano. " Unfor- 
tunately the music trades magazines seldom carry articles of 
technical scope and merit on the science of musical tone pro- 
duction, and you are to be commended on these because we — 
your readers — are all interested in musical tone production as 
well as reproduction. 

Especially since 1030, when my own research activities were 
transferred from reproduction to production of musical tones, 
expecially through electronics, I have been much concerned with 
piano-tone production. Except for some sixty patents in this 
Field, I have published very little on the results of these re- 
searches, but Mr. Preisman's articles leave a few interesting 
tjaps which can be filled in. 

For example, it does not appear to be generally known that 
the bridge and the soundboard respond to modulations of string 
ten 5 ion j and since these are bi cyclic, except at very high vibra- 
tion amplitude, there is a strong frequency -doubling action 
This occurs for all of the orbital rotational planes of the string 
vibration, and can be easily demonstrated with a small desk- 
type postal scale and a yard length of cord. Stretch the cord 
between fixed supports over the scale pan with the scale near 
one end and with an angle or "bearing" of, say, 30 dcg. between 
this "string" and the "hitch pin'* close by. If now the string's 
long section by displaced up, down, and to either side, the scale 
will in each case indicate a larger pressure and deflection. Since 
the scale pan, representing a piano bridge and soundboard, moves 
downward for a downward deflection of the string, and again 
downward for an upward or sideward deflection, there are two 
complete cycles of bridge motion for one cycle of string motion. 

Force-displacement measurements of the bridge and sound- 
board sliow considerable non-linearity and this accounts for the 
appearance of a fundamental vibration component of the string 
in the soundboard motion, 

The frequency characteristic of the soundboard varies from 
bass to treble along the bridge from about 90 cps to about 500 
cps and these values change in different pianos. Poor funda- 
mental response of a 30- to 60-cps string through a 90- to 100- 
cps soundboard is therefore to be expected. Likewise, in the 
treble end, a 3000- to 4000-cps string fundamental is beset by 
a 400- to SOO-cps soundboard. 

The high and low registers therefore suffer from poorly 
matched Impedances and only the middle register — particularly 
the low middle range — has proper impedance matching, and it 
is here where the output tone is tit its best. 

The orientation of a grand piano soundboard is, of course, 
extremely bad. Acting as its own baffle, both top and bottom 
sides arc about in the plane of a listener's ears, so there is 
strong cancellation of the low-frequency components of the lower 
tone registers. Upright pianos are much better in this respect, 
hut the low-frequency performance of both types can be much 
improved by absorption of the radiation of one side or. as in 
some commercial loudspeaker enclosures, by reversing the pha^c 
of the radiation of one side through a folded horn, for example. 

The better tone resulting from multiple unison strings is due 
not to the increased sound output so much as to the chorus effects 
among slightly detuned overtones, ff these unisons are tuned to 
one beat in three seconds, for example — a value which is about as 
good on the average as a timer can do — the higher numbered 
partials Will have higher beating rates so that the 10th, say, will 
be ten times as fast or three per second. The vibration planes and 
orbits of the three unisons will also have random and chang- 
ing phases so that the soundboard motion and output tones 
undergo a continuous change in quality as the tone decays. 

Another clement of piano-tone quality, as Baldwin's Knob- 
lough has pointed out, is due to longitudinal vibration of the 
string. This varies according to the piano string scale design. 
In my six-foot Stcinway "A" it is generally about four octaves 
above the fundamental frequency and only by rare chance Is it 
harmonically related. We hear tins as the ringing tone of the 
lower register strings. It has a full' Fourier series of partials, 
all but the fundamental being well up into the high-frequency 
end of the audio spectrum. 
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Lattgevitt 



PLUG-IN 



AMPLIFIERS and 
POWER SUPPLIES 





MINIATURE PLUG-IN 

PREAMPLIFIER OR BOOSTER 

AMPLIFIER TYPE 5116 

Miniature plug -in two stage, 
low noise pre-amplifier or 
booster amplifier. The small- 
est high performance ampli- 
fier of its type that exceeds 
FCC requirements. Small size, 
excellent design and plug-in 
Features make type 5U6 
ideal for installation in con- 
soles and equipment racks. 
Push button metering facili- 
ties and gold plated plugs 
are standard at no extra 
cost. 




igevtn- engineered to 
IMPROVE PERFORMANCES 

M'miature»designed to 
SAVE PANEL SPACE! 



-for Radio and 
Television Broadcast, 
Recording Studios 
and Sound Systems 



AVAILABLE 
IMMEDIATELY 
FROM STOCK 




r 



MINIATURE PROGRAM 

BOOSTER or MONITOR 

AMPLIFIER TYPE 5117 

A plug-in two stage, push- 
pull, fixed gain audio ampli- 
fier. The most compact 
amplifier available for this 
service. Outstanding quality 
recommends type 5117 for 
applications requiring out- 
standing performance and 
maximum availability. Push 
button metering facilities 
and gold plated plugs are 
standard at no extra cost. 



PLUG-IN POWER 
SUPPLY TYPE 5208 

A miniaturized power supply 
of extremely compact de- 
sign. Built of highest qual- 
ity component parts through- 
out, type 5208 is designed 
for continuous service. Cap- 
able of supplying power for 
to Type 5116 pre-amplEfiers 
or lesser' combinations of 
types 5116 and 5117. Over- 
all length 10 Vt": width 2Va"; 
height 3". 



angevm 



r 





—the name synonymous with quality in 
audio equipment and components since 1923 

NEW! File Catalog for broadcast engineers and 
sound technicians available without obligation. Re- 
quest your copy today— just call or write, on company 
letterhead, to : 



PLUG-IN POWER 
SUPPLY TYPE 5206 

Designed for use with Lan- 
gevin Miniature Amplifiers. 
Provides AC for amplifier fil- 
aments and well filtered DC 
for amplifier plate. One unit 
provides adequate power to 
operate up to 22 Type 5116 
Amplifiers or lesser combina- 
tions of Types 5116 and 5117 
with separately fused fila- 
ment and plate supplies. 



LANGEVIN MANUFACTURING 

3 7 WEST 6 5 I h STREET, NEW 



CORPORATION 

YORK 2 3, N. Y. 



EXPORT DISTRIBUTORS; INTERNATIONAL STANDARD ELECTRIC COfiPORATION, 50 CHURCH ST. , NEW YORK CITY 
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Precision 
Brints 

YOUR PRODUCTIONS 
BEST REPRESENTATIVE 




CLOSE CHECK ON 
PROCESSING 

Picture and sound rcsuhs are held 
to the closest limits by automatic 
temperature regulation spray devel- 
opment, electronically filtered and 
humidily controlled air in the dry- 
ing cabinets, circulating filtered 
hatha, Thymatrol motor drive, film 
waxing and others. The exacting; 
requirements of sound track devel' 
opment are met in PRECISION'S 
special developing machinery. 



YOUR ASSURANCE OF 
BETTER 16mm PRINTS 

16 Years Research and Specialization in every phase of 16mm processing* 
visual and aural. So organized and equipped that all Precision jobs are of the 
highest quality. 

Individual Attention is given each film, each reel, each scene, each frame — 
through every phase of the complex business of processing — assuring you of 
the very best results. 

Our Advanced Methods and our constant checking and adoption of up-to- 
the-minute techniques, plus new engineering principles and special machinery 
enable us to offer service unequalled anywhere! 

Newest Facilities in the 16mm field are available to customers of Precision, 
including the most modern applications of electronics, chemistry, physics, optics, 
sensitometry and densitometry — including exclusive Maurer-designed equip* 
ment — your guarantee that only the best is yours at Precision! 



Precision Film Laboratories — a di- 
vision of J. A. Mauret, Inc^ has 16 
years of specialization in the 16mm 
field, consistently meets the latest de- 
mands for higher quality and speed* 



PRECISION 

FILM LABORATORIES, INC, 
21 West 46th St., 
New York 36, N.Y. 
JU 2-3970 



■ 



The piano-tone production system is 
really very complex and much still remains 
to be learned. My few remarks cover only 
a small part of this generally unknown are*. 
Piano designing and building is hardly an 
exact science, insofar as tone production is 
concerned, and this is a challenging field of 
research, 

F. Miessner, 
Van Beuren Road, RFD 2. 
Morristown, N. J. 

Sir: 

Mr. Prcisnian's discussion of the prac- 
tice of mistiming the octaves at the ex- 
treme ends of a piano in accordance with 
the n inharmonicity ,p of its overtones was 
read with great interest. In my opinion, 
this practice is ill-advised. Its theoretical 
usage seems to be dictated by the Pytha- 
gorean comma, a disparity existing be- 
tween the pitch of octave unisons produced 
by a circle of perfect fifths, and those re- 
sulting from harmonics. However, the beats 
between the octaves of a piano "stretched" 
in this fashion arc much more annoying to 
me than the "dead and lifeless" sound of a 
piano in winch the octaves are precisely in 
tune. I am sure that a piano with octaves 
tuned to the interval of a diminished ninth 
would sound quite brilliant, but not neces- 
sarily pleasant. After all, equal temperament 
Is in itself a radical distortion of natural 
harmonic relationships, so why compound 
the felony by further tampering? There is 
a possible parallel here between people who 
prefer "Stretched" pianos and people who 
like their reproducing equipment to sound 
spectacular rather than natural. 

Aside from these small matters, I have 
found Mr. Preisman's articles valuable and 
informative especially with their emphasis 
of the musical clement which all too often 
tends to lose itself in tins business. Inciden- 
tally, the Conn tuning device is called a 
Strobocon, and someone seems to have re- 
catalogued Chopin's Etude Op. 25 as Op. 
75 in the footnote on page 6S. 

David Hancock, 
4 West 93rd St, 
New York 25, N. Y. 

Missing Decimals 

Sir : 

The article titled "Thrce-Eiement Eass 
Control' 1 in the October issue appeared to be 
flic best one I have ever seen. It is too bad 
that I caivt build this control. You left 
off the decimal points and I can't tell if 
one resistor or another is required. For 
example, what is 01 or 047 or 005? Jnst 
where is the decimal point ? And why does 
such a little thing get me so riled up 1 
make all sorts of errors in typing this 
letter to you? (He did, ion. En.) 

H. K Roixixs, 
2328 Proctor, 
Garland, Texas. 

(We're truly sorry for this condition, 
which has been reported by many readers, 
1 1 appears I ha I the photoengraving for the 
schematic was overctched, and ihe periods 
were all cat en off. However, because the 
circuit was of so much interest to readers, 
tve remade the cut and a more legible sche- 
matic may be found on page 70, En.) 



10 



AUDIO ENGINEERING 



DECEMBER, 1953 



WW. 




FIDELITY 



Fidelity and Simplicity are synonymous in the 




CE 



TURNOVER 
RAM I C CARTRIDG 




Only through the magic of the Titone ceramic principle 
—an original development of the Sonotone Laboratories 
—may record reproduction have the advantage of both 
Fidelity and Simplicity, 

Now your finest records may be flawlessly reproduced 
without equalizers, preamplifiers, oscillators, polariz- 
ing voltages—or any of the other cumbersome, erratic 
and costly accessories heretofore deemed necessary. 

NO PREAMPLIFIER 

This tiny new Titone reproducer utilizes barium ti ta- 
na te in a high compliance design to provide one volt 
output on modern microgroove records. For example, 



average measured output at 1000 cycles on the RCA 
12-5-51 V test record is 0.95 volt. 

NO EQUALIZERS 

The typical frequency response — with no equalization 
— is flat within ± 3 db from 30 to 15,000 cycles on the 
new RCA 12-5-5 IV test record. Similar flat outputs 
are obtained from records cut to LP, NAB, AES, and 
other modern characteristics. 

NO SPECIAL COMPONENTS 
The high output voltage and the ceramic structure 
provide the highest signal- to -hum ratio available, 
eliminating the need for special motors, turntables or 
mu-metal shields. 
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TITONE TURNOVER RESPONSE ON RCA T2-5-51V RECORD 



TITONE TURNOVER 

List Prices 

9980-S (Dual-sapphire) $9.50 
9980-SO (.001 Diamond) 

(.003 Sapphire) 34.00 
9980-D (Dual Diamond) 56.00 



Electronic Applications Division 

SONOTONE CORPORATION 

Elmsford, New York 
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HAVE YOUR OWN 
COMPLETE HiFi 
SYSTEM 

AT MODERATE COST 



AVAILABLE 
NOW! 



START NOW WITH THE 




400's 




Alright— Mode] 401 
(Recorder-Preamplifier) S199.50* 

Noi shown — Model 402 
(Power Amplifier-Speaker) $100.00* 

*Taxc$ yiol included. Prices wligliily higher 
in Mouutiiin nod Wen! Coufet Slilfb. 

HERE'S HOW! The Crestwood 401 is an extremely stable tape recorder (wow and flutter 
less than 0.'6%) with a full fidelity preamplifier (frequency response 30-13,000 cycles =t2db). 
h has separate inputs for microphone, radio-TV and phonograph, which are connected 
to a selector switch. 

The Creslwood 402 is a hitrh impedance input, 10 watt power amplifier (frequency response 
20-20,000 cycles =*=2db) with an 8" extended range dynamic speaker, specially housed to 
produce exceptional frequency response for a compact unit. 

IT'S EASY! With Crest wood models 401 and 402, here's all you do to complcic your 
HiFi systems 

1. ANLFM tuner (of your choosing)** is plugged into radio-TV inpul. 

2. Record changer (of your choosing)** is plugged into phono input* 

Holh may be permanent installations because of the selector switch, which allows choice 
oi inputs or tape playback. 

^Certain AM-FM tuners and magnetic pickups may require special handling. Information 
supplied on request. 

YOUR HI-FI SYSTEM IS READY TO USE! By use of the selector switch you can 
listen to cither radio or records. And, by merely pressing the Record buttotu whatever you're 
listening to will be instantly recorded on tape — accurately, faithfully, just as you're hearing 
it! The same selector switch controls microphone input, allowing your own program 
arrangement. 

CAN BE USED WITH PRESENT SYSTEM, TOO! The Crestwood 401 is an 

excellent unit to fit into your present HiFi system* Full fidelity and complete dependability. 



FEATURES INCLUDE 

full Fidelity • Two Speeds « Two-Track Recording 
• Separate Monitor and Record Volume Controls • 
Exceptionally Shorp Magic Eye Record Volume Indi- 
cator • Simplicity of Operation • 10 Wall Power 
Amplifier * Precision Engineering * Modern Styling 



SEE YOUR DEALER 
FOR FULL INFORMATION 
OR 

SEND COUPON TODAY 




BY DAYSTR0M 
TAPE RECORDERS 

Open a Brand New 
World of Recorded Sound 



[ Oily.. 

I 



S ■ 

y Cicsrwoftd Div. of Daystrom Electric Corp. 

5 Doph AE-12, PouRhkcepJie. Y. 

■ I 

J PJca^e a end roiiiplule iiifoniuh'nn on ihc new ■ 

■ Crcslwoods. 

■ 1 

Q Am int«rc?led in seiiing-np my own HiFi ■ 

system. 

■ 

□ Am inloreslcd in HiFi [apt recorder r>nlv. ■ 

! ! 

g Noma V 



Addrtll fl 

1 

» , . r . ► Zone S)oft>, . . , 



■ 
■ 
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tervals ranging from one to many weeks 
depending upon the power output, circuit 
design, and extent of use. 

A modern hearing-aid lube suitable for 
front-end amplifier use has a filament power 
requirement of only 10 milliwatts \ with 
usage of 15 hours daily, this can be pro- 
vided for almost a month by a tiny "A" 
cell costing only 75 cents, or ten dollars 
per year. Even so, total battery costs may 
run fifty dollars or more per year with 
instruments using tubes throughout. 

Transistors 

Battery costs may be materially reduced 
through use of a transistor in the output 
stage, and further power economy is pos- 
sible if transistors are used throughout. 
But replacement of tubes by transistors is 
more than a simple substitution, particu- 
larly if widely variable tone control is to 
be provided. Full use of transistor poten- 
tialities in hearing aids is contingent upon 
the development of suitably reliable related 
components at reasonable cost, as well as 
improvement in the transistors themselves. 
Novelty value alone can be expected to 
become ever less, but power economy and 
miniaturization are permanent issues in 
which transistors have inherent advantage. 

Transistors have been at some disad- 
vantage from standpoint of circuit noise, 
and with present costs of subminiature 
capacitors or transformers suitable for tone 
control and for interstage coupling of low 
impedance circuits. Thus manufacturers 
tend to have active interest both in tran- 
sistors and in improved subminiature tubes. 
One instrument maker fulfills opposing re- 
quirements with a transistor in the output 
stage and tubes in two earlier stages. But 
as a useful tool in hearing aid design, the 
transistor is undoubtedly already here to 
stay, and has changed the whole outlook 
on instrument planning. 



Awarded MEDAL OF MERIT for: Excellence of Product, Quality of Engineering, 
Beauty of Design — by International Sight and Sound Exposition, Chicagp* 1953. 




February 4—6 — A ud i o Fai r — -Los A ng c I es, 
Alexandria Hotel, Los Angeles, Calif. 

! March 22-25 — National convention of The 
\ Institute of Radio Engineers, Kings- 
| bridge Armory and Waldorf-Astoria 
Hotel, New York City. 



May 17-20 — Electronic Parts Show, Con- 
rad Hilton Hotel, Chicago, 111. 



May 23^29 — NARTB Annual Convention, 
Palmer House, Chicago, III. 

June 15-17— RETMA Annual Convention, 
Palmer House, Chicago, 111. 

September 30-October 3 — High Fidelity 
Show, Palmer House, Chicago. 



October 13—16 — The Audio Fair, 
New Yorker, New York City. 



Hotel 
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FULLY AUTOMATIC 

3-SPEED RECORD CHANGERS 

for 7, 1 0 and 1 2 inch Records 



WITH ANY RECORD 
CHANGERS IN THE FIELD 
REGARDLESS OF PRICE 

for RUMBLE M 
FLUTTER 1 

and wow 



These are the tests of high fidelity ... not claims, not 
boasts. That's why Collaro, confident of the results, 
invites you to compare. 

Collaro has developed an entirely new turntable drive 
mechanism, and thus has succeeded in achieving per- 
formance considered impossible in earlier record 
changer designs. Rumble, wow, and flutter are vir- 
tually eliminated. Mechanical operation is smooth 
. . . gentle to the record and to the delicate stylus* 

And while you are comparing these, look at the con- 
struction. Note that there are no intermediate drive 
wheels employed and no belts to slip or to replace* 
Rotate the turntable and observe how freely it spins. 
This is the combined result of dynamic balance and 
ball-bearing suspension. Now lift the turntable. It's 
heavy . , intentionally weighted to give flywheel 
action for constant, steady rotation. You'll notice that 
the turntable is rubber covered. Important... because 
unlike other materials in use this surface does not 
shed; and dust and grit particles cannot become 
imbedded. On the underside is a 4-pole motor with 
self-aligning oilite bearings for silent steady power. 

You will also discover that the Collaro changers are 
absolutely jam-proof; that they automatically shut off 
at the end of the last record; that the tone arm is ball- 
bearing mounted, and tracks accurately with as little 
as 3 gram stylus pressure. 

Remember these features . , . look for them, compare 
them . . i and you will agree that Collaro really makes 
high fidelity record changers for high fidelity record 
reproduction. 



LIST PRICE 

Model 3/532 Intermixes 10 and 12 inch records. $65.00 

Model 3/531 Non-intermix . 54.50 

Model 3/534 Single record player. _ 33.60 

Available at Radio Parts Jobbers, 
Distributors, and Hi-Fi Dealers, 



Write jor complete details to: 

ROCKBAR CORPORATION 

215 EAST 37th STREET, NEW YORK 16, N. Y. 
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EDITOR'S REPORT 



WIDER COVERAGE 

Mo,, and moke people are becoming interested in 
high-quality sound reproduction in the home — 
a fact which must be apparent to any of AL's 
readers who also see other magazines and newspapers. 
Some months ago, Life acknowledged the existence of 
the hi-fi fad with an article which seemed to explore 
the ultra-fanatic type of hobbyist to the exclusion of the 
serious music listener who has found in hi-fi the solu- 
tion to his desire for music as it should be heard. Most 
of the big home magazines arc taking notice at least 
once a year of the existence of equipment which would 
provide better sound, and they have dressed up their 
presentations in a manner which would be expected 
from the "slicks/' They arc to be congratulated for their 
interest and the manner in which they present the ma- 
terial. 

We are inclined to "view with alarm" the tendency 
exhibited by the New York Times which recently car- 
ried a 14-page hi-fi section in a Sunday edition- In this 
section appeared the advertising of manufacturers and 
distributors of audio equipment, with which we have no 
quarrel, but in the same section there also appeared two 
articles which ridiculed the hi-fi hobbyist and the entire 
hi-fi idea as a whole. How The Times can take adver- 
tising for a certain type of product and then ridicule 
the users of that product is beyond our comprehension. 

Be that as it may, we are acutely aware that the new- 
comers to the hi-fi field are not all hobbyists in the sense 
that they build some of their equipment and are con- 
stantly experimenting with it in the search for perfec- 
tion. Most of the newcomers just want good equip- 
ment which will give them good reproduction., and they 
want it with a minimum of bother and effort. Then 
there are others who want information on how to as- 
semble the factory-built components into a workman- 
like and attractive combination which give them the 
desired results. 

For some time AL has been widening its coverage in 
that direction, yet without reducing the technical ar- 
ticles which the audio hobbyists have come to expect. 



In the February issue, therefore, you may expect to 
find still more material for the non-technical music 
lover, and with that issue a new department — as such — 
will be inaugurated. Just a word of caution— don't be 
confused by the facelifting job on the Feburary issue, 
for a change is coming. After all, we haven't changed 
the appearance of the magazine appreciably since March. 
1949. (We planned the change for the January issue, 
hut time goes too fast and we didn't make it. ) 

AUDIO FAIR— LOS ANGELES 

Heralded as the "Audio Fiesta— A Festival of 
Sound," the second Audio Fair — Los Angeles opens on 
February 4 at the Alexandria Hotel in the City of the 
Angels. This is the big audio event of the year on the 
West Coast, and we wonder how big the attendance 
will be. Last year, the figure was around 17,000, and 
was topped only by the recent Audio Fair in New York, 
which racked up an attendance of over 25,000. This 
may be the new Fast-West contest of the year. In any 
case, don't fail to be there if it is at all possible. If you've 
never seen an Audio Fair, you've missed something ; 
if you ever have attended one, the chances are that you'll 
be there again. 

APOLOGY 

Everyone makes a mistake occasionally, and we're no 
better than the average, it seems. One of the photos 
used in the article H li Can be Attractive" was wrongly 
credited. Naturally when an organization does a good 
job on putting in a music system, it likes to receive 
credit for it — and particularly does it not want credit 
given to someone who had nothing whatever to do with 
the work. At the top of page 31 in the November issue, 
is shown an attractive installation which was actually 
made by Shrader Manufacturing Company, Inc., of 
Washington, D. C, and we take this opportunity of 
apologizing to Bill Shrader — who has often contributed 
to TE's pages, and who will be back again soon — and to 
give the credit where it is due. 



from all of m Xrx all of tjmt 
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cJm glad (0 waited. . . 



Yleres lioiv I solved a problem thai bothered me - . . and may he bothering you. 

Many of ray favorite recordings happen to he 78 s. They mean as much to me as any of my 
newer LP's or 45 s. Changing pickups was often a real nuisance — and yet I wasn't willing to 
give up the superior quality of my two Pickering cartridges. 

Last fall my dealer offered a suggestion. "Wait a little longer/' he said. "You'll he glad you did." 

He was right. I now have Pickering s new turn-over cartridge. A simple flip of the handy 
lever and Tm ready to play any favorite that fits my mood— whether it's standard or microgroove. 
More than that, Yd swear my recordings sound Letter than ever. 

(±J tn glad (0 waiied - . ► bul you iconl have io* 

Ask your dealer to show you this convenient new turn-over cartridge. Have him demonstrate it. 
See if you, too, don't hear the difference! 



PICKERING and company incorporated # Oceanside* L.I„ New Yorh 



PICKERING PROFESSIONAL AUDIO COMPONENTS 



wAo cem, Aeai t^^ence 



. . .Demons* rated and sold by leading Radio Parts Distributors everywhere. 
For ihe one nearest you and for detailed literature, write Dept. A-3 



® 



AUDIO ENGINEERING 



DECEMBER, 1953 



17 



www.americanradiohistorv.com 



Watching the serenity of Christmas skies, we 
are conscious of deep silence. Yet the stars are talk- 
ing to us all the while — talking in radio waves 
that are full of meaning to scientists probing the 
depths of space. 

The important discovery that some stars produce 
radio waves was made by a Bell Laboratories scien- 
tist while exploring atmospheric disturbances which 
might interfere with transoceanic telephone service. 

His discovery marked the birth of the fast- 
growing science of radio astronomy. It is telling 
us of mysterious lightless stars that broadcast radio 
waves, and it promises new and exciting revelations 
about the vast regions of space concealed by clouds 
of cosmic dust. 





Directional radio antenna used by Karl G. Jansky, in the discovery of 
stellar radio signals at the Holmdel, New Jersey, branch of Bell Tele- 
phone Laboratories. In 1932 he detected waves of 14.6 meters coming 
from the direction of Sagittarius in the Milky Way. 



It is another example of how Bell Telephone 
Laboratories scientists make broad and important 
discoveries as they seek ways to make your telephone 
serve you better. 




BELL TELEPHONE LABORATORIES 



EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVJCE. 
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Magnetic Transfer of Stainless 
Steel Recording Wire 



SAMUEL STORCHHEIM* 

Wire recording is still employed in many useful applications, and the effects of signal transfer 
between adjacent turns may become troublesome. The author reports the results of a number 
of tests made to determine the optimum working conditions for various recording wires. 



Okk ov thk phenomena accom- 
panying - magnetic wire recording 
is that of magnetic transfer. This 
condition involves the magnetization of 
mi recorded turns of wire by adjacent 
turns oC recorded wire, the wire usually 
being made of 18/8 stainless steel. 
Transfer is popularly ret erred to as 
"crosstalk" and is particularly noted 
when quietly recorded passages of wire 
follow or precede heavily recorded por- 
tions of wire. An illustration of what 
this sounds like would be the hearing of 
two radio stations on the same setting, 
one station coming in normally, the 
Other auiioyingly clear, though at a 
lower volume than the desired program. 

In order to investigate transfer, a 
study was made of the effect magnetic 
properties such as remanence, Br, and 
coersivc force, H*\ had upon transfer 
when wires were magnetized with in- 
creasing recording currents. 



Procedure 

The magnetic parameters 
nencc and coersive force were 
directly from hysteresis loops 
upon a previously calibrated 
ray oscilloscope screen. The 
loop tester used to make these 
merits was specially designed 1 
structed, and was capable of 
wires of a maximum of y& in. 



of rema- 
measured 
projected 
cathode - 
hys teres is 
mcasure- 
and con- 
accepting 
diameter. 



* Eng in eer-bi- Charge. Alo)n\c Energy 
Division, Syhanio Electric Products Corp., 
Bayside, L. /., AT; V. 

1 W. W. Wetzel, "Review of the present 
status of magnetic recording theory, Part 
1/' Audio Engineering, Nov. 1047. 



The accuracy obtained using this unit 
was ±2.5 per cent for the He values 
and ± 5 per cent for the Br values. Sev- 
eral strands, generally six, of hue wire, 
.004 in. or .0036 in., had to be tested in 
order to obtain accurate Br readings. 
The larger the area of wire used, the 
more lines of flux were available for 
measurement* i.e., the hysteresis loops 
were longer and Br measurements were 
more readily made. The value of coersive 
force was dependent upon the applied 
field Once the held was established, the 
He remained constant regardless of how 
many strands of wire were used. 

The testing procedure followed was 
to take a spool of 7500 ft. of fine diam. 
wire and record a 1000-cps signal from 
an audio oscillator through a 4.5-to-l 
step down transformer upon the first 100 
ft. The signal was placed on the wire 
using a Sim re recording and playback 
head and a 50-kc bias at 75 ma. The re- 
cording currents used for this purpose 
ranged from 0.47 to 85,0 milliamperes. 
Once the 100-ft length of wire was 
magnetized it was rewound upon its un- 
recorded balance. After this was done, 
the wire was played back through the 
Shu re head and an amplifying and filter 
system so the output of the recorded and 
unrecorded parts could be measured. 
These determinations were made in db 
using a Ballenti nc voltmeter with an 
arbitrarily chosen zero point. It was 
found that the output of the wires di- 
rectly recorded upon ranged from -f- 30 
to +32 db at a noise level of -26 db, 
while the output of transfer signals 
ranged from a high of + 16 db to a low 
of -25,5 db. (The negative values exist 




0.5 0.7 i.O £.0 

RECORDING 



so -too 

CURRENT, m* 



Fig. ). Transfer vs. 
recording current 
for three specimens 
of .004-in. wire. 



because of the arbitrarily chosen zero 
point on the indicating voltmeter.) 

The transfer of the wires was ob- 
served to occur immediately after the 
original signal on the recorded portion 
of wire dropped off as indicated by the 
voltmeter. Transfer was shown to be not 
a uniformly recorded signal along the 
length of wire but rather a series of 
"bursts" of magnetized portions along 
the wire. It was noted that the transfer 
signal gradually diminished in output 
as the distance between the recorded and 
unrecorded portions of wire increased. 
A very effective visual demonstration 
of the actual transfer phenomena was 
observed by placing a cathode ray 
oscilloscope in the system. Transfer 
could then be seen as a succession of 
"flashing" sine waves corresponding to 
the original signal but of lesser ampli- 
tude. These Mashes decreased in ampli- 
tude with increased distance between 
the recorded and unrecorded passages 
oi wire until eventually no trace of trans- 
fer could be observed- 
Results 

The data obtained during these studies 
arc tabulated in Table 1. Curves plotted 
from these data, Figs. 1 to 6, indicate 
the following ; 

Figure L plots of transfer vs. record- 
ing current for .004-in. diameter wires 
of various He and Br values, show that 
transfer first increases to a maximum 
value, levels off and then declines as the 
recording current is increased. There 
appears to be a trend as to the effect 
the actual values of He and Br have on 
the maximum transfer value of the 
curve and where this maximum value 
lies along the recording current abscissa. 
Figure 2 is a plot of maximum transfer 
value for a particular wire versus the 
remanence of the wire, The curve shows 
that as the remanence increases the 
maximum transfer value also increases. 

Figure 3 shows the curve obtained 
when the recording current for maxi- 
mum transfer value for a specimen is 
graphed vs. the coersive force of the 
specimen. The trend is for increasing 
r eco rd i ng cu r rent w i th i ncrea s i ug co - 
ersive force; i.e., the peak of the curves 
in Fig. 1 move to the right as the coer- 
sive force increases. This means a lower 
rate of increase in transfer at the lower 
recording currents, which would be of 
practical advantage. Thus, Figs. 2 and 3 
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Frg t 2 deft). Transfer vs. remanence for one of 

indicate that transfer can be minimized 
by decreasing the remanence and in- 
creasing the coersive force. Lowering 
the remanence in turn lowers the output 
oi a recording wire and there is, there- 
fore, a limit to how low a value of Br 
can be tolerated. Too high an increase 
in coersive forccj which increases the 
difficulty of erasure of a recorded wire 
is, therefore, also limited. 

Figure 4 is a plot similar to that of 
Fig. 1 The specimens used in this case 
were ,004-in. diameter wires obtained 
from another source. Here it is seen 
that the same general trends occur; i.e., 
the curves rise, level off and then de- 
cline. The max i m um tran s f c r values 
also show up as increasing as the rema- 
nences increase. The effect of coersive 
force is not as clear as in Figs. 1 and 3 ; 
however, both He values arc rather close 
and the indication is that the currents 
for maximum transfer for both curves 
are about the same. 

Figure 5 represents the transfer values 
vs. r eco rdi ug current f o r finer w i r e, 
namely, .0036 in. rather than .004 in, 
Again the curves repeat the now famil- 
iar pattern of rise, level, and decline. 
Also, the higher remaneuce values cause 
higher maximum transfer values. The 
higher coersive force also moves the 
peak transfer value toward higher re- 
cording currents. In addition, as with 
.004 -in. wire, the higher coercive force 
seems to cause the slope of the rising 
part of the curve to be less steep. 

Finally, Fig. 6 shows a comparison 
between the erYect the diameter of the 
wires involved has upon the curves of 
transfer vs. recording current. Mere it is 



the specimens of Fig.L Fig. 3 (right). Recording current for maximum transfer vs. coersive force 
in oersteds, for one specimen of .004-in. wire. 



seen that the general appearances of the 
two curves are similar, however, the 
peak value for transfer for the .004-in. 
wire is higher than that of the .0036- in. 
wire, both wires having almost the same 
Br values. As with the curves repre- 
senting .004-in. wire, the higher value 
of the He appeared to move the peak of 
the curve representing ,004-in, wire to 
higher recording currents. Interestingly, 
the slope of the lower He curve, .0036- 
ux wire, was steeper than that of the 
higher He curve. This seems to be a re- 
versal of what was found regarding the 
effect of He on .004-in. and .0036-in. 
wire when compared to other .004-in. 
and .0036-in. wire, respectively. 

Thus, a smaller diameter wire would 
appear to minimize transfer and so a 
finer wire is more desirable. There is a 
limit to this however, for as the diameter 
of the wire in fine sizes is decreased, 



wire drawing costs rise very rapidly. 
Another limiting factor is that the wire 
in finer sizes would snap if the recording 
unit started or stopped too suddenly; i.e., 
the wire although having a greater ten- 
sile strength as measured in pounds per 
square inch in the finer sizes would ac- 
tually allow only for a lesser breaking 
load as measured in pounds. 

Discussion 

A possible explanation of why the 
magnetic transfer phenomenon behaves 
as it does has been considered and is 
as follows : 

Magnetic transfer is simply the physi- 
cal or very near physical contact of a 
magnetized permanent magnet, a turn 
of wire, inducing -a contacted non-mag- 
netized permanent magnet to a partial 

(Continued on f>a~ge 56) 



Fig. 6. Comparison of 
transfer vs. recording 
current for two wires 
of different diame- 
ters, 
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Fig. 4 (left). Transfer vs. recording current for two specimens of .004-in. wire from a different source than those of Fig. I: Fig. 5 (right). 

Transfer vs. recording current for two samples of .0036-in. wire. 
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An Automatic Disc Recorder 



CURT1SS R. SCHAFER * 

Time-saving is money-saving — in recording studios as well as elsewhere. The 
author describes a system whereby considerable time and attention is saved 
by making an operation partially automatic instead of entirely manual. 



Tjni equipment to be described was 
developed to meet the needs of the 
recording studio with a great deal 
of tape-to-disc dubbing work to do. Once 
the tape playback machine has been 
started, and the cutter head lowered 
onto the disc, the operation is almost 
completely automatic; that is, the pro- 
gram material will be dubbed to the 
disc with the proper spacing between 
selections, and both the disc and tape 
machines are stopped at the end of the 
program. Control of the disc cutter from 
the tape is accomplished through small 
pieces of Scotch tape which have alum- 
inum foil on the outer side. These are 
stuck in place on the tape by the oper- 
ator when he edits the tape, and act as 
miniature shorting bars which operate 
the appropriate relay on the recorder 
panel. 

The automatic disc recorder is shown 
in Fig. I. It is built around a Fairchild 
539-G recorder which has been modified 
as follows: 

1. A spiralling- motor and overrunning 
clutch have been added. 

2. A dual Micro -switch has been 
mounted on the left lead screw support 
so that when the cutter has finished the 
center spiral it strikes the switch actua- 
tor and a relay shuts off the turntable 
motor, stylus heat> and spiralling motor. 

3. Other additions to the Fairchild 
unit are a suction pump and tube, a 



Fig. 1. The control 
panel mounted ad- 
jacenf to the disc 
recorder provides 
convenient opera- 
tion. 




* Consultant to The Dubbings Company 
41-10 45th St., Long Island Cil^ Neiv 
York. 



microscope, and spiralling and micro- 
groove attachments. 

Figure 2 is a diagram of the audio 
section of the paneL The program ma- 
terial leaves the tape (on an Ampex 
"400") via a 500-ohm line, goes into 
the T-pad, through the passive equal- 
izer, to give the proper high-frequency 
characteristic for microgroovc (l-P) or 
standard (78-r.p.m.) recording, and out 
into a high-quality 30-watt power ampli- 
fier 1 . From the output of this amplifier, 
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Fig, 3. Complete schematic of the power and signal circuits for operation of the disc re- 
corder and its accessories, 



which is loaded with a 10-db isolation 
pad, it comes back to the panel and into 
the meter switch which sets the record- 
ing level at 20 dbm for microgroove 
and at 26 dbm for standard recordings 
when the meter indicates 0 VU. This 
switch also monitors the voltage (ap- 
proximately 6 volts at 0 VU) across 
the heater coil in the thermostytus unit 
From the switch and VU meter, the 
signal goes into the 500-cps crossover 
network (tor bass equalization) and the 
cutter head. 

Figure 3 is a wiring digram of the 
automatic control section. The indicator 
lights, PL, are numbered 1, 2, 3, and 4 
from right to left when looking at the 
front of the panel, and arc associated 
with the switches just below them on 
the panel and correspondingly numbered 
on the diagram. Terminals AA lead to 
the heater coil on the thermos tylus unit 
and terminals BB lead to the micro- 
scope light. The relays indicated arc of 
the latching type. The 30-watt amplifier, 
suction pump, turntable motor, and 
spiralling motor are plugged into the 
twist-lock receptacles mounted on the 
rear of the chassis. Sw^ is a push -but- 
ton switch for manual control of stylus 
heat Another push-button switch is used 
for manual control of separating spiral- 
ling if desired. On the octal socket at 
the left of the diagram, terminals 5 and 7 
go to the section of the dual Micro- 

1 Curtiss R. Schafcr, "30-watt high- 
fidclitv audio amplifier", Audio Engineer- 
ing, July 194S, p. 21. 

(Continued on page 51) 
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A New Wide-Range 
Phonograph Cartridge 

JOHN F. WOOD* 

A description of the newest contender in the field of hi-fi reproduction. The principles of operation 
of the barium-titanate cartridge are outlined, and the economies of such a device are discussed. 



For many years the magnetic phono- 
graph cartridge has been accepted 
as the standard of the industry and 
used in practically all professional and 
high quality reproducing systems. With 
specialized associated equipment, excel- 
lent response can be obtained over the 
major portion bi the audio spectrum. 
While ideally suited for the constant 
velocity recording characteristic, there 
are definite disadvantages to the use of 
a velocity type of pickup on modern 
records. Until recently there has been 
little eJse available and the use of the 
magnetic cartridge has been accompanied 
with equalizing circuits and preampli- 
fiers of increasing complexity. 

With the development of the barium 
titanate piezoelectric element a new 
medium was available to the cartridge 
designer. Experience had been accumu- 
lated with the design and production of 
various ceramic cartridges for conven- 
tional phonograph use where high out- 
put and low cost were primary con- 
siderations. Accordingly, it was logical 
to pursue the development of a cartridge 
in which the full potentialities of the 
ceramic could be realized. 

As the outgrowth of this program, 
the Electro-Voice Model S4 Ultra- 
Linear ceramic cartridge is presented to 
the music listener and professional as a 
cartridge eminently suited to the repro- 
duction of modern records. 




* Senior Engineer, Elecfro-Voice, Inc., 



The new Electro-Voice Ultra-Linear ceramic 
pickup cartridge. 

Amplitude and Velocity 

Unfortunately, a number of miscon- 
ceptions have existed regarding cart- 
ridges and recording methods. In view 
of these misconceptions, a brief review 
of recording characteristics is desirable 
and follows in the paragraphs below. 

Figures 1 and 2 are shown to clarify 
the relation between velocity and am- 
plitude. The waveform is that of the 
record groove with frequency increasing 
toward the right. The frequency scale 
has been reduced because of limited 
space. According to the equation : 

V = 2x\A 

where V - velocity of a stylus moving 
laterally with the longitu- 
dinal motion of the groove, 
/ = frequency 

A - amplitude of groove excur- 
sion, 



velocity will increase with frequency for 
a given amplitude at the rate of 6 db 
per octave. Conversely, amplitude will 
decrease with frequency for a given ve- 
locity at the rate of 6 db per octave. 
The statement is often made that a cart- 
ridge or system is "flat/' To be accurate 
it is necessary to indicate the reference 
to constant amplitude, constant velocity, 
or some recording characteristic such as 
the New Ortho phonic or National As- 
sociation of Radio and Television Broad- 
casters recommended curves. Eor ex- 
ample, a velocity-flat cartridge would 
not reproduce a modern music record 
with an Orthophonic characteristic with- 
out considerable equalization. 

Origin of Recording Characteristics 

The origin of constant-velocity re- 
cording goes far back into the history 
of sound recording. The old acoustic 
recording method., with elaborate horns 
and strong voiced artists, utilized es- 
sentially a velocity characteristic, The 
first electric cutters were of the magnetic 
type and recorded with a 6 db per octave 
descending slope on an amplitude basis. 
When played back with a magnetic 
pickup with the inherently inverse char- 
acteristic, the result was a flat reproduc- 
tion of the original sound. Since the 
amplitude of the groove can become 
quite large at the lower frequencies, a 
reduction in level below some arbitrary 
crossover point was necessary to prevent 
the overcutting of one groove into the 
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Figs, l to 4. M) Constant amplitude operation. [2] Constant velocity operation. {$) Standard frequency rest record characteristic (4) Modern 

recording characteristics. 
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(Left) Production testing of compliance, using a magnetically driven vibrating reed which is loaded by the stiffness or the cartridge. The change 
in amplitude of vibration is read from the meter which is calibrated directly in compliance — the reciprocal of stiffness. A high value of com- 
pliance is necessary to prevent distortion and actual damage to the record groove. (Right) Production testing of output voltage and frequency 
response. Voltage output at 1000 cps is indicated on the meter while paying a test record, and frequency response is checked within a 25 db 
envelope on the face of the oscilloscope over the range from 50 rj 10,000 cps. The source for this test is a sweep-frequency record. 



next. At this crossover point the transi- 
tion was made electrically from constant 
velocity to constant amplitude. This 
characteristic is shown in Fig. 3 and is 
still used for a number of standard fre- 
quency test records. 

When interest was aroused in the 
more natural reproduction of sounds it 
was found that the signal-to-noise ratio 
was very poor. This was true because 
of the small groove amplitude at the 
higher frequencies. Consequently, high- 
frequency equalization was provided for 
the cutters in various degrees until, to- 
day, records are cut with very nearly a 
constant-amplitude characteristic. Varia- 
tions from tins characteristic exist for 
several reasons. The first reason is to 
facilitate design of equalizing networks. 
Another involves improvement in needle 
tracking at the high frequencies. Varia- 
tions are often made by the recording 
engineer to compensate for acoustic de- 
ficiencies and to produce special effects. 

The MARTB, AES and New Ortho- 
phonic characteristics are shown in Fig. 
4. The crossover points still exist but do 
not have the significance of the old 
transition point/ The lower point is 
shown at 500 cps (f,) and the upper 
point at 2120 cps (fj)» Because of the 
gradual transition, the crossover can be 
defined as the intersection of the 
asymptote or tangent of the curve with 
the 1000 cps level. 

Obviously, the correct reproduction of 
these curves requires compensation of 
any magnetic cartridge, whether it be 
va r ia ble r e 1 uc tan ce . moving coil dy - 
namic, or other. These cartridges oper- 
ate In accordance with Faraday's Law ; 

where e.m,f> = tht generated electro- 
motive force, 
N - the number of conductors 
in the field, 



-J- = the time rate of change 
of magnetic flux. 

For this reason this class of cartridges 
is referred to as the velocity type. 

For the magnetic cartridges, equali- 
zation is usually accomplished by a 
rising gain in the preamplifier of about 
6 db per octave below the lower cross- 
over point. As the magnetic cartridge 
is inductive, high-frequency equaliza- 
tion can be accomplished by shunting 
with a load resistance of the proper 
value, as is done in some preampli tiers. 
hi others this is done in other sections of 
the circuit. 

The crtects of this extensive reshaping 
of the response curve can now be con- 
sidered. As mentioned above, the car- 
tridge is inductive and is therefore 
susceptible to hum pickup from stray 
magnetic fields. These fields are produced 
by phonograph motors, transformers, and 
other electrical equipment. At 30-cps, the 
output of this cartridge is IS db below the 
I000-cps level, or from 1.25 thY to 5 mv 
in an average cartridge. Amplification of 
this low-level signal will increase the 
hum along with the signal. Further- 
more, there is the consideration of tube 
and circuit noise which is always a 
problem in 1ow t level amplifier design. 

The Barium Titanate Transducer 

Barium titan ate is a true ceramic 
material, similar to the material used 
in an ordinary tea cup. However, 
barium titanatc possesses the unique 
ability to generate an electric charge 
when subjected to mechanical stress. 
This phenomenon is known as the 
piezoelectric effect. In such an cle- 
ment the generated e.m.f. is propor- 
tional to the mechanical strain in the 
material. Because of this phenomenon, 
pickups utilizing the piezoelectric effect 
arc referred to as amplitude or displace- 
ment devices. 

A typical element consists of two 



slabs of barium titanate separated by 
an electrode surface which may be a 
metal strip or a deposit of silver. (See 
Fig. 5.) Electrodes are deposited on the 
outside surfaces and the entire assembly 
is charged by the application of a high 
voltage, just under the breakdown po- 
tential. This "charge" accomplishes an 
orientation of the molecular structure 
and produces piezoelectric sensitivity. 
A bending force applied to the clement 
will stress one side hi tension and the 
other in c o mp r e s s i on . The gen era tc d 
voltages of the two slabs are usually 
added in scries to provide maximum 
output. 

While the piezoelectric effect has been 
widely used in cartridges with Rochellc 
Salt or ammonium di-hydrogeu phos- 
phate (ADP) generating elements, cer- 
tain character i sties limited their use 
for the conventional home phonograph. 
The higher output voltage of the Ro- 
chellc Salt element is offset by its sus- 
ceptibility to damage by excess humidity 
and its dehydration by exposure to ex- 
treme dryness. Furthermore it dissolves 
in its water of crystallization at 130° 
F. ADP is better in these respects but 
has a much lower dielectric constant. 
On the other hand, the barium titanate 
clement is completely resistant to mois- 
ture, is unaffected by temperatures up 
to and above 212° P., is relatively 
strong, and has a very high dielectric 
{Continued on pogc 52) 
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Fig. 5. A barium-titsnate element* 
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<Jto.uA ta Bbace a Bp&ak&i Cabinet 



Vibration Reduction in 
Loudspeaker Enclosures 



G. B. HOUCK ; 



Presenting the reasons for bracing a bass-reflex loudspeaker cabinet, and showing 
how to do it with the assurance of improved performance when the job is completed. 



BENJAMIN Franklin once ol served 
that "Empty barrels make the loud- 
est noise/' In this case he was re- 
ferring obliquely to the common phe- 
nomenon of uninformed vociferation, not 
describing the performance of a loud- 
speaker enclosure. G. A. firiggsj in the 
second chapter of "Sound Reproduc- 
tion, ' • wa s com ] nen ting on t h e latter 
when he wrote: "The indications are 
that the effect of cabinet resonance has 
been underestimated in the past." He 
observed that the tone-quality of repro- 
duced sound was greatly improved when 
the loudspeaker cabinet was constructed 
of materials having a high density. In a 
paper presented before the IRE PGA 1 , 
Frank Mcintosh pointed out that 
%oomy J * sounds arc caused by acoustic 
radiation due to decaying' vibration of 
the panels in a poorly braced cabinet. 

Briggs offers one solution to this 
problem — make the panels massive and 
they won't vibrate. The principle in- 
volved is that of relative momenta. Con- 
sider the effect of a moving mass of air 
striking a panel. Referring to Fig. 1, if a 
unit volume of air having a mass Mt, 
and an instantaneous maximum velocity 
V i strikes a unit volume of panel having 
a mass Mi, initially at rest, both masses 
will have a resulting velocity Vi. This 
relationship may be written: 

IvLVr - M;0 £ = (Mi h- jV/,) (1 ) 

Note that for the optimum condition, 
Vi approaching zero (panel docs not 
move) it is necessary to have the ratio 
of Mi/Mi as large as possible. Since Mi, 



* General Precision Laboratory, 63 Bed. 
ford Road, PleasanlvillCj N< Y. 

1 IRE Professional Group on Audio, 
No. 10. September, 1952. 
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TABLE T 

Physical Properties of Common Ccnstmcrion Materials 



M uteris 


Mass 


Thick. 
In. 


Ml- 




Va/Vi 


Dry packed sand 


105 


1 


8.75 


1 14 


10.7 


Brick 


125 


3 


31.2 


-106 


20.2 


Concrete 


150 


3 


37.5 


488 


22.1 


Plaster 




1 


8.0 


104 


10.2 


White Pine 


26 


% 


1.9 


24.7 


4.9 


White Oak 




% 


3.36 


43.8 


6.6 


2-Vs wood panels with 


l" sand 


between 


12.55 


163.5 


12.8 



the mass of air is fixed at roughly 1/13 
lb. /cm ft., Ms remains the only variable. 
By varying M.-, it is possible to obtain 
the ratios shown in Table I for several 
different materials. It appears obvious 
from a glance at this table that a small 
improvement in V* (hence a reduction 
in vibration) may be had only at the 
expense of a large increase in weight. 
For example, a panel made of concrete 
would tend to vibrate (other things such 
at the modulus of elasticity being equal) 
1/4.5 times as much as one made of 
w oo d , but wo u 1 d \v ei gh 20 t i mes as 
much. Thus a typical bass reflex cabinet 
weighing 50 pounds constructed of 
wood, won Id weigh 1000 made of con- 
crete — probably too much for the aver- 
age living room floor to support. Even 
if this were permissible, such an en- 
closure would be virtually immovable 
and would present the baffling (no pun 
intended) problem mentioned in a recent 
editorial.- 

Fortunately for the cabinet designer 
there is another solution to the problem 
of reducing panel vibration. Instead of 
relying on weight alone to accomplish 
the desired results, he can make the 
panels stiff, and join them rigidly to- 
gether. 

Stiffness of Panels 

Several factors determine the stiffness 
of a parie!. The chief factor of course is 
the geometry of the panel. In most cases 
it is very difficult to analyze the be- 
havior or a vibrating plate, especially 
if one attempts to relate various design 
parameters to a resulting acoustic out- 
put. It is entirely beyond the scope of 
this discussion to examine these theoreti- 
cal considerations in minute detail Fur- 



thermore, it can be shown that a much 
simpler method of analysis provides the 
essential information necessary to make 
very substantial improvements m cabi- 
net construction. 

For all practical purposes it is reason- 
ably sufficient to consider a panel as 
made up of an infinite number of small 
beams arranged side by side as shown in 
Fig. 2. Xotice that in this type of analy- 
sis, the beams are represented as ex- 
tending across the shorter dimension 
of the panel. Assuming die edges of the 
panel arc supported, it is logical to sup- 
pose that the beam exhibiting the most 
severe deflection when subject to a load, 
will he one near the center of the panel 
such as beam A. Now, without attempt- 
ing to determine an exact coefficient tor 
the stiffness factor, it can be shown that 
the maximum deflection of beam A is 
dependent on a few easily determined 
variables. Actually, since the beams are 
integral parts of a homogeneous plate, 
the deflection will he somewhat less than 
that of a single unattached beam. 

The equation for the deilection of a 
rigidly sup po r ted . u n i io r m 1 y loade d 
beam mav be written as 



W L l 
SB E 1 



(2) 



Fig. 1. Kinefrrc energy effect of Unit Volume 
of air Mi, impinging on Unit Area of panel, M«. 



2 Editor's Report, Audio Engineering. 
March, 1953. 




Fig. 2. Typical panel as used in the discussion. 



24 



AUDIO ENGINEERING • DECEMBER. 1953 




www.americanradiohistorv.co 




ES 



C UNIT 
; BEAM 2 



z a. 



i 2X3 BRACE I 

f-r—-- — ^3 -^ 



t 


sue -PANEL 
| 2 X4 BRACE 


=>-t- 

=i4- 


2 


1 SUe-PANtU 
i 2X4 BRACE 




2 f SUB-PANEL 
4 2X4 BRACE 


i 


w 1 

SUB-PAKEL 


(CI 



Fig, 3. Typical bass-reflex enclosure* with dimensions as used in the sample problem. All 
stiffening beams are mounted so that their maximum cross-section dimension is perpendicular 

to the plane of the panel- 



in which Z equals the maximum deflec- 
tion, W equals the load on the beam 
(maximum instantaneous value) } and / 
equals the moment of inertia of the 
cross-section of the beam. If this equa- 
tion is compared with that for a non- 
rigidly supported beam, in which case 



5 W 1J 
Z " 384 E I 



(3) 



it will be observed that the deflection is 
five times the magnitude of the former. 
Of course in actual practice these ex- 
tremes are almost never encountered; 
no panel however loosely secured would 
exhibit a vibration five times as severe 
as one firmly attached to an immovable 
support. Nevertheless, this simple com- 
parison emphasizes the need for rigid 
support of the panels. 

The maximum deflection of such a 
beam may also be reduced by decreasing 
its length as far as is practicable. On the 
other hand, little benefit is derived from 
attempting to vary the value of E; refer- 
ence to appropriate tables reveals that 
the modulus of elasticity of commonly 
used lumber varies from about 1.00 x 
10 G to 1.6 x 10<\ 

The moment of inertia of these beams 
equals bd J J12, where b is the width of 
the beam and d is its thickness. (Sec 
Table II) It is interesting to note here 
that doubling the thickness of a panel 
(and hence the thickness of a unit- width 
beam) reduces the deflection by a factor 
of eight; tripling the thickness reduces 
deflection by a factor of 27; and so on. 
Before demonstrating a typical solution 
to a cabinet design problem, it will be 
found helpful to introduce one further 
beam equation into the discussion. In 
the case where a panel contains an open- 
ing (speaker mounting hole or reflex 
port), the beams which have one termi- 
nation at an opening arc classified as 
cantilevers. The deflection tor this type 
of beam is written as: 



TABLE 2 

Moment of Inertia about the Center of Gravity 
for Comman Lumber Sizes (max. Value) 

Moment 1 of 
Inertia 



Nominal 
Size 
In. 

1 X 1 
1 X2 

\ x 3 
2x3 
1 x-4 
2x4 



Dressed or 
Finished Size 
In. 

% * 7/ 8 

% x 1 y s 

% * 25/ 8 
1 5/8X2% 

% x 3 % 
l s / 8 x3% 



.049 
.31 

L32 
2.45 
3.44 
6.45 



Z- 



VVJJ 
HE 1 
the 



For convenience, the terms in the 
equations which remain more-or-less 
constant in any one design, arc W and 
E } and they may be lumped into one con- 
stant, K. The equators are then re- 
written as : 

Simple beam— no end supports 

z 5 K IJ 



Simple beam- 



384 1 
fixed end supports 

k u 



Cantilever 



Z 



384 1 
K L> 



(5) 



S / 

and the sample 



Figure 3 

show the suggested method of analysis 



(7) 
problem 



T 



9. 



/t "2 




Fig. 4. Examples of cornerpost construction. 

as applied to a typical cabinet. Cabinets 
of different shapes will present stiffness 
problems somewhat different from the 
sample illustrated. In this case, the 
analysis is used to determine the size, 
shape, and number of braces required 
to improve the performance of a cabinet 
originally constructed without full con- 
sideration of the factors just discussed. 
Naturally the need for extensive bracing 
is reduced if the enclosure is properly 
designed from the start. 

Coi-structjon 

Til ere is more to the problem of de- 
signing a rigid speaker cabinet fehan 
mere choice of adequate panel thickness 
and arrangement of bracing, however. 
As was observed from the discussiou of 
the beam equations, above, the method 



of supporting the panels is highly im- 
portant. Since most panels are made of 
plywood, it is necessary to insure that all 
joints are constructed to achieve the 
maximum possible rigidity, A simple 
but effective method for accomplishing 
this is to use corner posts to which the 
panels are securely anchored. A few 
typical joints of this type are illustrated 
in Fig. 4. It will be found that such 
methods also contribute to the over-all 
appearance of the finished structure. 

At first glance, the prospective builder 
may be somewhat dismayed by the sug- 
gestion that special tools are needed to 
prepare the joints for assembly. This 
type of work is best done using a joiner 
or router, although the patient crafts- 
man may use a plane with very good 
results. Tn many instances the whole 
problem can be greatly simplified by 
having a local mill cut each piece to 
size and prepare the joining surfaces 
fro m d r a w i ugs furnished by t h c de - 
signer. The task, then, is merely one of 
assembling the finished parts, 

During this assembly operation it is 
be^t to screw and glue all joints together 
so that the finished cabinet will be tight 
and solid. The front panel of the en- 
closure can also be permanently an- 
chored if the loudspeaker is mounted as 
shown in Fig, 5, It is fairly well recog- 
nized that speaker performance is greatly 
improved by mounting the speaker in 
this manner. As illustrated, an alternate 
method using two superimposed panels 
obviates the necessity for special rout- 
ing. In either case captive nuts attached 
to the back of the panel receive the 
speaker mounting bolts from the front. 
Many loudspeaker manufacturers will, 
upon request, supply suitable gaskets 
for this type of mounting. 

Conclusion 

Tt has been the purpose of this dis- 
cussion to analyze the problem of spuri- 
ous acoustic output caused by excessive 
panel vibrations in a loudspeaker en- 
cl os ur e , and to sugges t an app r oa cl \ 
which will result in a definite reduction 
in the effect and a vast improvement in 
the over-all performance. As might be 
{Continued on page 54:) 




■ \Z D>A. NARJES WITH 
SPEAKER) 
j 1/4" DEEP ^_ 



♦ BREAK TO FIT SPEAKER 
AS REQUIRED 



10 1/4" OlA (VARIES WHH 
SPEAKER) 



ALTERNATE UETH00 



GLUE WITH PRESSllflE ► USE SCREWS IE PRACTICAL 




Fig. 5* Loudspeaker mounting details. 
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Tired Business Man's 
Radio Cabinet and Speaker 

C G. Fraser* 

Music- time means relaxation for many — .but when there is no cabinet available which 
provides the convenience demanded by the t.b.m, at the end of a hard day's work, the 
solution is best arrived at by a cut-and-tiy building operation — as described here. 



THE acc:omi j an ;yixc; r hot o<jr a pus represent the cul- 
mination of sonic seven or eight years of interesting 
and satisfying work in the hobby of sound reproduc- 
tion. Figure 1 shows a radio, turntable, and amplifier cabi- 
net recently completed, the design of which incorporate? 
a few interesting features. The height of the cabinet has 
been selected to stand even with the arm of a chair in such 
a manner as to be of maximum convenience to the operation 
of either the radio or the turntable. The chair which nor- 
mally stands beside the cabinet has been removed lor photo- 
graphic purposes. A considerable amount of thought lias 
gone into this design in an attempt to overcome what wc 
regard as disadvantages that appear in nearly all other de- 
signs of cabinets. Most cabinet designs fall in two general 
categories: (1), Controls positioned for operators who pre- 
fer to lie on the floor; and (2 s ), Controls positioned for 
people who prefer to stand facing a blank wall. The design 
shown all controls at finger tip reach while sitting com- 
fortably in a chair. The cover to the turntable rolls hack at 
rmger tip touch. A detail of this operation is shown in Fig. 2, 
The equipment used consists of a Meissncr AM-FM 
tuner. Rek-O-Kut turntable, Clarkstan tone arm, Pickering 
pickup and record compensator, and preamplifier. 

*/516 N. Boyd Way, Fox Point 11 , Wise, 





The turntable is mounted partly beneath the tuner so as 
to shorten the cabinet as much as possible from front to 
back. Since all controls are still readily accessible, nothing 
is lost by this overlap. The record compensator is offset by 
means ot flexible couplings. The purpose here is to be able 
to cluster the control knobs within easy reach on the front 
panel, A neon glow lamp over the compensator dial indi- 
cates when the turntable is in operation. Small lamps placed 
on the two front corners of the turntable compartment turn 
on when the cover is rolled back. The top of the tuner 
compartment has a hinged cover to facilitate tube replace- 
ment. 

The IS- watt amplifier used in this equipment was built 
from a UTC design and incorporates a UTC tone control 
which has been permanently fixed to give 10 dh of bass 
boost and 5 db of treble boost. This tone control as sold 
has a low- frequency peak at 50 cps and a high-f requency 
peak at S,000 cps. This was unsatisfactory for best operation 
of the speaker system so the unit was taken aparr and ca- 
pacitor values changed to give a low-frequency peak of 27 
cps and a high-frequency peak of 14,000 cps. A little work 
on a Saturday afternoon and a can of hot oil will do it. 

Tl-IE LOUDSI'EAKKR 

The development of the speaker system has taken place 
in parallel with the other equipment which confirms the 
statements so frequently heard that perfection of one com- 
ponent uncovers the failings of another component. Figure 
3 illustrates what was once a Stephens bass-reflex cabinet. 
In this connection the number of articles which have been 
written dealing with ways and means for improving the 
operation of a bass reflex cabinet might be taken as an in- 
dication that certain people are dissatisfied with this type 
of reproducer. That, at least, was the writer's experience. 
The original speaker used in this cabinet was an Altec 603. 
As perfection of various components was achieved, it be- 
came increasingly evident that the speaker-cabinet combina- 
tion could stand some attention. 

At about this time an opportunity occurred to witness 
the performance of a folded horn installation. After study- 
ing various literature which is available from the library 
on sound in general and folded horns in particular, it 
Seemed that it was worth a try to remodel a good bass reflex 
cabinet in hopes of improving the performance with a 
homemade and rather poorly engineered exponential horn. 
After a considerable amount of doodling on graph paper, it 
was possible to design a horn 56 in. long and with a 19-im 
flare within the dimensions of the original cabinet. Next 
came the problem of using the present speaker if possible, 

Fig. 1. Combining simplicity of construction and ease 
of access, this "home-made" cabinet bouses the turn- 
table, phono preamp and controls, radio tuner, and the 
power amplifier. 




lar tweeter was selected for two reasons : The cross-section 
of the horn is small enough that it can be placed within the 
larger horn with a minimum of interference, and the driver 
can be removed without the use of a screw driver. Obvi- 
ously this driver is far inside the. cabinet where no tools 
can be used. The standard crossover frequency for the Uni- 
versity tweeter is 600 cps. This was a matter of some con- 
cern because all literature on the subject indicates that a 
cut-off of 400 or 500 dps is necessary for this type of cabi- 
net. Probably it is again fortunate that no instruments have 
been put on the cabinet or probably it is because of the 
6 db of attenuation in the cross-over frequency, but any 
missing- notes in the 500-600 cps zone simply cannot be de- 
tected As a further safeguard towards a break in response 
the folded horn was constructed of $4 -i". Weld wood, which 
is an all birch plywood, then finished with hard enamel. 

If t lie re is any conclusion that can be drawn from this 
type of progress, it is that the man without technical knowl- 
edge must he satisfied to make his progress slowly. He 
must also anticipate a mistake now and then, and most of 
all he must be satisfied to imitate the work of others. There 
probably is not a good original idea in this entire paper. 
Anything that might be classed as purely original would 
probably be also classed by the technical boys as unde- 
sirable. 

The performance of the unit, at least so far as the ear is 
concerned, is good. It appears to reproduce 32-cps funda- 
mental tones well, although the only available source of this 
material is an KM broadcast of live pipe organ music. 

(Continued on page 59) 

With the controls for the radio tuner at arm level when the 
user is seated, as indicated in Fig. 2 above, listening can be a pleasure 
uninterrupted by the need for jumping up 
and down to change stations or records. The loudspeaker, shown 
in Fig. 3 below, is located across the room. The cabinet 
was modified from a standard model. 

and perhaps this illustrates to perfection the adage, "Fools 
rush in where angels fear to tread." The high-frequency 
horn of the 603 speaker was removed. It probably was for- 
tunate at the same time that some damage occurred to the 
voice coil, so for something like $13.00 a new copper voice 
coil and cone to convert the speaker to a standard Altec 
woofer was installed. The change was simple but it ap- 
peared as though the 57-cps resonant frequency of this 
.speaker should be lowered if possible. After obtaining 1 as 
much advice as possible the periphery of the cone was sand- 
papered and a large portion of the voicc-coil diaphragm 
was cut out. This was a step by step operation, each one 
a little bolder than the one before, until it was possible to 
get the resonant frequency down to 32 cps. tt might be 
added however, that the paper cone by this time had been 
sanded so thin that it was transparent An application of 
rubber cement closed the pores and made it substantially 
air t\gh% It was necessary also to close the center of the 
cone and to open up relief ports in back of the diaphragm. 
This entire venture would make Mr, Milliard feel bad but 
there seem to be some advantages in not having test instru- 
ments because if the quality of the tone of this speaker has 
been adversly affected, it is not apparent to the ear. 

The next problem was the selection of a high-frequency 
unit. Note that this folded horn does not have the ' £ Queen 
Mary super structure" that is common with this type of 
enclosure. The high-frequency unit is here but it is not in 
sight. The actual installation was made by the selection of 
a University cobra unit. The horn is mounted permanently 
within the convolutions of the low-frequency cabinet. The 
driver, however, can be reached from the back of the cabi- 
net and removed by unscrewing if necessary. This partial- 
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The 1953 Audio Fair in Review 



After premising a number of these 
annual observations on the growth 
of Audio ;is an industry, it is some- 
what relieving to discover that the path 
of this y ear's vvordage leads directly to 
evaluation of Audio as a market. 

In Fairs gone by — even as recent as 
last year — there has been present the 
lagging indication of two disturbing 
situations. 

(1) Audio manufacturers, with few 
notable exceptions, were not on a com- 
mon ground of understanding with the 
prospective buyers of their equipment. 
Too often they placed themselves in the 
position of selling 'scope traces and 
printed specifications, overlooking the in- 
ability of their audience to interpret tech- 
nical demonstrations in terms of living- 
room performance. 

(2) Buyers of home music systems as 
a whole had not equipped themselves with 
the basic knowledge necessary for intel- 
ligent selection of the system's various 
components. There was far too much of 



HARRIER. RICHARDSON* 

the "I-donVknow-from-nothing, techni- 
cally-speaking" attitude. 

On the one hand, you had the engi- 
neering brethren describing their audio 
progenies in a vocabulary winch was 
virtually meaningless to their listeners. 
On the other hand the listeners, not to 
be outdone, blossomed forth like a mass 
migration of Deems Taylors with an 
effect which was equally bewildering. 

The 1953 Fair witnessed ihc meeting 
of the twain. One could take his choice 
and use low-frequency boost or basso 
jortissimo with reasonable assurance of 
conveying the desired connotation to 
whomever he was speaking, be it music 
lover or engineer. 

In essence, the 1953 Fair marked the 
moment in audio history when the pro- 
fessional engineer and the embryonic 
hobbyist met each other half way. Engi- 
neers deserted their slipstick terminol- 
ogy and spoke in terms of musical val~ 
ues, while music lovers met the challenge 



by tossing- around such words as fre- 
quency response, distortion, and equali- 
zation with full knowledge of their mean- 
ings. 

Cr ed it w i t ho u t limit is due both 
groups. Because, within the space of a 
single year they have solidified a basis 
of mutual understanding which has long 
been needed. 

Clearly evidenced by the scope of the 
1953 Fair was the fact that the audio in- 
dustry has at last become a major com- 
mercial entity. No longer is it accorded 
the paternal pat of condescension by ma- 
jor manufacturers, nor is it accepted with 
resignation as a necessary evil by the 
larger recording companies. If there be 
el ea ret p r oof that a u d io ha s p assc d 
twenty -one, this reporter remains to be 
so enlightened. 

Herewith the observations which 
stand uppermost as relief at the passing 
of the 1953 Fair gives way to anticipa- 
tion of the one scheduled for 1954. 



"An audio engineers dream" could well 
he the title of the display presented by 
Aero Products Company. Acrosound trans- 
formers, Ultra -Linear amplifiers, and a 
host of other precision audio devices made 
up an exhibit which was easy to take and 
hard to leave. 

Featured in the exhibit of Alpha Wire 
Corporation was the release of the com- 
pany's new catalog 1 53-S s which is con- 
cerned exclusively with wires and cables 
for use in sound equipment. This catalog 
dramatizes the extent to which Alpha has 
gone in keeping pace with the audio indus- 
try. Also on hand was a complete display 
of Alpha products. 

The major portion of the Altec Lansing 
Corporation exhibit was devoted to stress- 
ing the purely home atmosphere of high 
fidelity. Five tastefully arranged groupings 
of typical living room furniture successfully 
dispelled the idea that special cabinetry is 
needed for a high-quality home music sys- 




tem. The remainder of the Altec display 
consisted of a miniature ancchoic chamber 
with transparent sides, in which an Altec 
Duplex speaker was put through tests to 
show the basis of its unconditional guaran- 
tee of frequency response from 30 to 22,000 
cps, 

* A sso c ia te Edit or, A udio 11) \ g in ctrin g 



Genuine stereophonic sound — the kind 
rep rod need with three or more recording 
channels — wos the highlight of Ampex 
Corporation's showing of the Model 350-3 
stereophonic recorder. Housed in three 
portable cases, the 350-3 is perfectly suited 
for location recording in the production of 
3D motion pictures with dimensional 
sound. So realistic were the recordings used 




to put the equipment through its paces, 
that only the difference in acoustical sur- 
roundings prevented virtual duplication of 
the live performance. Of more rcalisiic in- 
terest to Fair visitors were the new Anipex 
Model 350 recorder console and the Model 
4d0 continuous tape reproducer. 

Newspaper and magazine correspondents, 
as well as radio and TV commentators that 
covered the Fair — and many they were — 
migrated quite naturally to the suite occu- 
pied by Amplifier Corp. of America. Here 
they were treated to an outstanding display 
of a device which is rapidly becoming a 



staple tool of their profession — the minia- 
ture, portable tape recorder. Of the many 
models of Amplifier Corp.'s Magnemitc re- 
corder exhibited, interest was centered on 
the new batt cry-opera tcd-mot or unit which 
affords every recording facility within a 
small case and weighs but eight pounds. 

Known principally for the excellent mo- 
tion picture equipment the company has 
manufactured for many years, Arnpro Cor- 
poration has successfully transferred its 
enviable reputation to the audio field with 
a new line of tape recorders. Available in 
a number of models, the new Ampro re- 
corders are exceptionally fine performers 
within their various price ranges, 

One would have to travel far and wide 
to discover more appealing examples of 
audio cabinetry than that shown by Angle 
Genesee Corporation. Custom-built, well- 
constructed, and acoustically-correct, the 
enclosures on display were the subject of 
many complimentary observations. 

Imagine, if yon can, a competent concert 
pianist playing the well-known Chopin Po- 
lonaise; suddenly her fingers leave the key- 
hoard, yet the music continues without 
noticeable change. This was the dramatic 
means chosen by Audak Company to dem- 
onstrate the realistic performance of the 
Audak Polyphase Chromatic reproducer. 
Unchallenged was the opinion of audio en- 
gineers and fans alike that the Audak pick- 
up passed this most trying of tests with 
flying color*. 

The dominant theme of the Audio & 
Video Products Corporation exhibit was 
based on the completeness of the products 
handled hy the company for radio stations 
and professional recording studios, with 
primary emphasis being placed on tape re- 
cording equipment and accessories. Among 
the well-known trade names in evidence 
were: Ampex, Altec, Electro -Voice, Mc- 
intosh, Cinema, Tapak, and Tclcfunken, 
Also of great interest was the display of 
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A/io T$" woofer* ..and the ravo/uf/onory 
J8* M Qt/£re/rup/ajr" full-range unit having 
laur independent drive* an a single oxis. 



Audition These Beam Stentorian Speakers 
Audio Dealer's. Descriptive literature on 



at Your 
request. 



10" Full-Range Duplex, 
illustrated 

12* Full-Range Duplex, 
$99.50 

Frequency Response, 20-20,000 cps. • Bass Resonance/ 3? cps. • Built-in Cross- 
over Network » Graduated "Fibre-tone" L.F. Cone ♦ Pha*o Matched H*F» Drive ♦ 
Power Capacity Conservatively Rated 1 5 Watts » "Akomax 3 M Magnets * Die-Cast 
Chassis * Crackle Gold Finish • Weight, 16 lbs., 4 oz. ♦ Both Duplex models have 
twin concentric voice coil drives. 

Here is a flcHy speaker line which will become one of the great names in the 
American hi-fi field- Built on a revolutionary new principle, these speakers are 
priced remarkably low for instruments oTsuch outstanding quality. 

Ik-am W/B Stentorian speakers, British -made by the world -famous Whitelcy 
Flcetrical Radio Company, complement to the fullest extent the most modern 
achievements in hi-fi recording and in amplifier design — provide vivid realism, 
high sensitivity, and a degree of musically satisfying balance never before attained 
In a speaker- 

The wonderfully smooth performance of Stentorian s over an extended range is 
made possible by W/B Beam's new ''Fibre-tone 11 diaphragm and cone process. . . 
and by the patented, brilliantly-designed twin concentric drives (duplex). And 
Stentoiians are made entirely by one organization; every component, without ex- 
ception, \s manufactured under one roof, to strict quality specifications. Compare 
price and performance, and you'll want to own one of these remarkable speakers. 

STENTORIAN 

BEAM INSTRUMENTS CORPORATION 

350 FIFTH AVENUE NEW YORK, N. Y. 

^leaders in Loudspeaker Manufaclure for over 30 years. 
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pre-recorded music- on- tape shown by the 
A-V Tape Libraries division. Nn doubt 
about it, this rapidly growing library of 
recorded tape offers a challenge to the disc 
companies which now occupy the major 
portion of the home music market. 

The thoroughness with which Audio De- 
vices, Inc., penetrates the field of recording 
materials was well evidenced by an attrac- 
tive exhibit which included the entire line 
of Audiodiscs and Audiotape. Stressed in 
the display was a large wall hoard devoted 
to the theme, — "Of the 30 best selling rec- 
ords of 1952, 29 used Audiodiscs for the 
master recording/' The black sheep, inci- 
dentally, was a London record made 
abroad. 

Packaged high-fidelity equipment of un- 
surpassed appeal to both eye and ear was 
shown by the Appliance and Electronics 
Division of Avco Manufacturing Corpora- 
tion. Spotlighted was the Croslcy "Enrico 
Caruso" FM-AM radio-phonograph. This 
xi nit is housed in two matching cabinets, 
one for record changer, tuner, and ampli- 
fier: the other is an acoustically-engineered 
speaker enclosure. Although the Avco dis- 
play was essentially high fidelity in char- 
acter, a small portion was devoted to the 
complete line of Crosley Coloradios, port- 
ables, and a new portable clock-radio-pho- 
nograph. 

A relative newcomer to the high-quality 
audio industry is Beam Instruments Com- 
pany, American distributor for England's 
famous Acoustical QUAD amplifier, first 
shown in this country at the 1951 Audio 
Fair, and the Stentorian line of high-fidel- 




ity speakers, also manufactured in England. 
Especially interesting was the Stentorian 
* 'Quadruples/' an 18-in rnuUiapeakcr 
which has four independent voice coils and 
diaphragms matched to a built-in crossover 
input' power rating is 30 watts. AH Sten- 
torian speakers arc constructed with a cam- 
bric cone and surround, and as a result 
have rcmarkablv low fundamental cone re- 
sonance. Also shown was a group of strik- 
ing enclosures manufactured by Beam for 
housing the various types of speakers. 

The Fair offered no more complete show- 
ing of high-fidelity amplifiers than that of 
Bell Sound Systems. Beginning with the 
low- po we r Model 2 1 2 2 B and continuing 
through the higher powered remote-control 
Model 2145A, Bell presented an amplifier 
for every home music requirement. Shar- 
ing honors with conventional amplifiers was 
the new Bell binaural amplifier which was 
demonstrated with remarkable effective- 
ness. Also displayed were tape and disc re- 
corders, and two high-fidelity transcrip- 
tion-playing units. 

You can always count on Re riant Asso- 
ciates for equipment displays which arc 
both entertaining and informative. This 
year's showing was no exception, featuring 
as it did four Concertone high-quality tape 
recorders which cover the needs of both 
professional recordists and advanced audio 
hobbyists. As in previous years, gracious 
Bert Bcrlant, company president, was on 
hand to explain the whys and wherefores 
of the fine recorders his firm manufactures. 
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There's no better example of growth in 
the field of high fidelity than David Bogen 
Company, whose exhibit was one of the 
Fair's more pretentious. So complete is the 
Bogcn line of tuners and amplifiers that it 
satsifics everyone from the budget-minded 
to the connoisseur whose only criterion is 
perfection. The highlight of the Bogan ex- 
hibit, at least to this observers way of 
thinking, was the "decorators' corner" — an 
assembly of tasteful furnishings which 
proved beyond doubt that a home music 
system must not necessarily he an eyesore. 

The expanding diversity of the com- 
pany's line of high quality speakers was 
emphasized in the display of R. T. Bozak 
Company. In addition to speakers them- 
selves, Bozak is now merchandising an as- 
sortment of enclosures which are impres- 
sive in performance and stunning in ap- 
pearance. Outstanding is the model which 
houses two matching speaker systems, and 
which may be used with equal effectiveness 
for either stereophonic or monaural repro- 
duction. 

Personalities were the order of the day 
in the exhibit of British Industries Cor- 
poration, with G. A. Briggs and Harold 
Leak, both noted audio authorities from 
across the water, on hand to demonstrate 
and discuss the equipment with which they 
arc most closely identified. Mr. Briggs who, 
in addition to having written many books 
on sound reproduction, designs Wharf edalc 




speakers, thrilled visitors with a three-way 
speaker system mounted in a corner cabinet 
whose hollow walls were filled with sand. 
Mr. Leak, as might he supposed, had pa- 
ternal interest in the amplifier which was 
used in the demonstration. Mr. Briggs. in 
his first appearance at an Audio Fair, 
found a deep spot of affection in the hearts 
of his American contemporaries — while 
Mr. Leak, an Audio Fair veteran, was re- 
ceived with the welcome of an old and re- 
spected friend. 

One of the real pioneers m the audio in- 
dustry, Victor Brociner, president of Bro- 
ciner Electronics Laboratory, presided over 
his company's display of a magnificent- 
sounding new speaker system, a new power 
amplifier, and the well-known Brociner 
audio control system. Of particular interest 
was the Model 4\V wall horn, designed for 
use in rooms where a corner speaker is not 
feasible. Powered by a twin-cone driver 
unit, the 4W has in effect a u built-in" 
corner, and provides performance equal to 
that oi the original Brociner Model 4 cor- 
ner horn, without requiring corner place- 
ment. Styling of the enclosure is both con- 
servative and graceful. 

Sticking to a tvadiiion which was estab- 
lished with the first Brook amplifier, Brook 
Electronics features the use of low-mu tri- 
odes throughout in the new Model 22 A, 
which rcsemhlcs in appearance the Brook 



Model 7 preamp and is but little larger. At- 
tractively finished in gold and brown, the 
22 A is the first completely enclosed ampli- 
fier Brook has built. Output power is 10 
watts and controls include input-selector 
switch, variable record equalization, bass 
boost, treble cut, and compensated volume 
control. 

Along with exceptional tuners, there was 
displayed a high-quality amplifier in the 
exhibit of Browning Laboratories. Featured 
was the new RJf-42 AM-FM tuner, a new 
precision-built unit which offers wide-ran^e 
reception and is virtually free of annoy.::.; 




drift. Although precision-built, the RJ-42 
is designed for operation by the non-techni- 
cally-inclincd music lover, having only two 
control knobs — one for tuning both bands, 
the other for channel selection, AFC con- 
trol, and switching on and off. A screw- 
driver adjustment on the rear of the chassis 
is used for setting the tuners output level 
to match that of other input devices. 

The Columbia "360^, first of the two- 
speaker high-fidelity table-model phono- 
graphs, together with the matching XD 
speaker for stereophonic c/Tcrt. was fea- 
tured in the exhibit of Columbia Records, 
Inc. CRI deserves a special pat for the 
courtesy and attention which were ac- 
corded visitors by genial Bill O" Boyle, na- 
tional sales manager of the phonograph di- 
vision. 

Indicative of the tremendous expansion 
which is taking place in the tape-recorder 
field were the new Crest wood recorders dis- 
played by Day.strom Electric Corporation. 
Designed essentially for home use, the 




Crcstwood 401 approaches professional 
standards in many respects. It is a low- 
level -output recorder for which Crcstwood 
manufactures a companion power ampli- 
fier. The two units are supplied in hand- 
some luggage- type carrying eases for por- 
tability. 

Officials of Conrac, Inc., travelled all the 
way from California to present the Fleet- 
wood line of television receivers which arc 
specially designed with high-quality audio 
output for feeding high-fidelity music sys- 
tems. Particular attention was accorded 
Models 600 and 700, both of which arc 
equipped with a remote- control unit which 
may be located as much as 100 feet from 
the picture chassis. 
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Compare these RC-7 features: 

• Instantaneous speed accuracy 

• Dynamic range better than 50db. 
at 3% distortion 

• Three-motor drive 

• No friction clutch or friction, 
brakes 

• Heavy duty construction 
throughout 

• Separate-erase-recording- 
playback heads 

• Twin speed: 7 V? "/sec. or 
15 "/sec. 

• frequency response to 
15,000 cps. 

• Reel size; to 1 0 Vi " (with RA-1 
adapter) 



Purchase of a tape recorder is a major investment. And, with eo many unproven 
brands on the market, it simply does not pay to select anything but a recognized, 
precision built and proven recorder. 

The presto RC-7 is just such a unit. Designed and manufactured by the world's 
foremost producer of precis-ion recording equipment, the RC-7 with RA-1 reel 
adapter is today's No. 1 buy in fine tape recorders. Here is a unit that is fully 
portable for field recording, yet with the rugged construction and precision 
operation, characteristic of the finest studio equipment. 

If you're planning to replace an evislin" unit or add an additional tape recorder, 
your selection of a PRESTO RC-7 will pay long term dividends in faultless 
service, ease of operation and the genuine satisfaction of owning the best. 



Do you own a Presto RC'7? The RA-1 adapter 
will aliow you to use reels up to 1Q 1 /*" 
diameter. Write tor full details and price. 




Export Division: 
Canadian Division: 



RECORDING CORPORATION 

PARAMUS, NEW JERSEY 

25 Warren Street, New York 7, N. Y. 

Walter P. Downs, Ltd./ Dominion Square B!dg., Montreal 



WORLD'S LARGEST MANUFACTURER OF PRHCIStO 



ECORDING EQUIPMENT AND DISCS 



www.americanradiohistorv.i 



It seems to be a pleasant habit of Cook 
Laboratories* Inc., to present each Audio 
Fair with a fabulous example of recorded 
sound. This year was no exception. Using 
a battery of 20 specially-designed speakers 
fed from one of his company's binaural re- 
cordings of a large pipe organ, Emory 
Cook, president, thrilled thousands of visi- 
tors with startling reproduction of a Ifi- 
cycle note — fundamental, that is. Those 
who could remove their attention from the 
remarkable demonstration of sound were 
treated to a preview of the first working 
model of a new chancer arm which mounts 
two pickups for binaural rceords. 

DuKanc Corporation rigged up a 'scope 
to illustrate the recording and playback 
frequency response of the new Tru-Kidel- 
ity tape recorder. Clearly shown was the 




units ability to handle 20 to 12,000 cps at 
l x /i ips. Available in both panel-mounting 
and portable models, the Tru -Fidelity re- 
corder operates at 3^4 and 7'J*5 ips, and is 
a masterpiece of industrial design. 



Long known principally for the excel- 
lence of the jewelled siyli manufactured by 
the company, Duotone chose its Fair ex- 
hibit to announce that it is now handling 
American distribution for the Holland- 
made Philips line of loudspeakers. As in 
previous Fairs, the foeal point of the Duo- 
tone suite was an excellent display which 
dramatized the superiority of the diamond 
over other stylus materials for hi-fi music 
systems. 

Espcy Manufacturing Co., Inc., a first- 
time participant in the Audio Fair, dis- 
played a greatly expanded line of tuners 
and amplifiers, including a new binaural 
unit which was featured in demonstration. 
Of particular interest to dealers who were 
present was an Espcy -designed demonstra- 
tion stand, which contains one each of the 
various Espey models and incorporates a 
switching arrangement for playing any de- 
sired tuner and/or amplifier. 

As in years gone by, Electro- Voice, Inc., 
came through with one of the Fair's truly 
outstanding exhibits of fine audio equip- 
ment. Sharing honors with the handsome 
Georgian 4-way speaker system were E-V\s 
new ultra-linear ceramic cartridge and 
Model 15-TRX triaxial reproducer. Re- 
peating another aspect of former E-V ex- 
hibits, program material used for demon- 
stration was exceedingly well chosen, 

Fairchild Recording Equipment Cor- 
poration, which has long been among the 
leaders in the manufacture of professional 
disc and tape recorders, used its Fair ex- 
hibit to emphasize its penetration into the 
consumer market for high-quality audio 
equipment. Along with the Model 2 1 5 mag- 
netic pickup which was first shown publicly 
at the 1952 Fair, the exhibit featured two 
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new Fairchild developments — a plug-in 
tone arm which accepts all standard cart- 
ridges, and a preamplifier-equalizer which 
is exceptional both En appearance and per- 
formance Both of these items arc certain 
to create a stir when they strike the audio 
market place; first deliveries to dealers arc 
scheduled for around December 30. 

A new ribbon- type pickup, designed by 
D. T. N. Williamson of Williamson ampli- 
fier fame, wns given its first American 
showing by Fcrranti Electric, Inc. Known 
as the Fcrranti pickup, the new unit fea- 
tures an integrated design of arm and head, 
with an extremely low mass movement, and 
exceptional compliance. The unit was dem- 
onstrated tracking perfectly a cut on 
lacquer at 1-inch concentricity at 78 rpm. 
Response is uniform from 20 to 20,000 cps. 

Avery Fisher and James Parks, president 
and sales manager, respectively, of Fisher 
Radio Corporation were on hand to give 
official sanction to the first public introduc- 
tion of several new Fisher entries in the 
high-fidelity market place. Particularly out- 



Strictly professional in character, the 
Gates Radio Company display presented 
the firm's new CC1 master control console 




standing was the new Model 70-RT AM- 
FM tuner, which includes built-in prcamp- 
equali/cv, with tone controls. Beyond all 
question, the 70-RT satisfies the need for 
a precision tuner which includes within a 
single chassis all the control facilities rc- 
mircd for a high quality music system. 

A deluxe addition to the well-known 
Garrard line of record changers and single 
players was given its first public showing 
by Garrard Sales Corporation. The new 
RC-90 changer permits variable speed con- 
trol at all operating speeds, along with a 
number of other features including a 
manual play position and easy adjustment 
of tone arm pressure. A noise suppressor 
aeross the a.c. switch eliminates the 
"clunk 11 which is usually heard in the 
speaker when a changer is shut off, Shown 
with the new RC-90 was the standard 
RC-80 changer upon which Garrard has 
built its enviable reputation. 

Visitors to the exhibit of Gatcly Develop- 
ment Laboratory were treated to the first 
public showing of the "Purest," a ncwJy- 
d eve loped folded -horn enclosure which 
docs not require corner location. Perform- 
ance of the Purest, also of the original 
Gatcly Super-Horn corner-type enclosure, 
was entirely satisfying. 

General Electric Company* whose devel- 
opment of the GE magnetic cartridge 
played no small part in bringing the coun- 
try's music lovers face-to- face with the 
wonders of high fidelity, has broadened its 
coverage of the industry to include a new 
remote-control amplifier, a wide-range co- 
axial speaker, and a record compensator. 
The latter item, for connection between 
pickup and amplifier input, is designed to 
bring up-to-date existing music systems 
which are not equipped with record equali- 
zation. 




which represents many innovations in tech- 
nical design. Flexibility of control aff orded 
by the CCl is creating wide acceptance for 
the unit throughout the broadcast and re- 
cording industries. 

Dictating equipment shared honors with 
transcription amis, equalizers, and a host 
of other audio components in the exhibit 
of Gray Research & Development Com- 
pany. Although the hulk of its activity 
these days is devoted to the manufacture 
of studio equipment for TV stations. Gray 
is still deeply involved in audio as was evi- 
denced by a display which was thoroughly 
entertaining. 

Among the more impressive complete 
high-fidelity music systems shown at the 
Fair was the Model 1 62 1 console intro- 
duced by The Hallicraftcrs Company. En- 
closed in a handsoincly-styled cabinet, the 




unit comprises a Hallicraftcrs AM-FM 
tuner and matching amplifier, Garrard 
three-speed record changer, two Jensen 
speakers, and the Ilallicrafters studio rec- 
ord adjuster. Especially noticeable was the 
fact that ample cabinet space has been al- 
lowed for SDeakcr housing. 

H. A. Hartley, president of the English 
company bearing his name, in his third 
Audio Fair appearance found his time 
equally divided between acknowledging the 
welcome of his many American friends, and 
demonstrating his firings new 20-watt am- 
plifier, together with a new tape recorder 
produced by his company in collaboration 
with another En.crlish firm, Wrnjht and 
Wcairc, Ltd* It goes without saying, how- 
ever, that the Hartley Model 215 speaker 
and BofTlc were his primary interest. Ac- 
cording to Mr. Hartley, 'The particular 
object of our exhibit this year was to show 
that in pinning our faith to the single-unit 
speaker to cover all frequencies wc could 
still provide really impressive bass in large 
rooms." 

Harvey -Wells Electronics, Inc., long 
known for the manufacture of communi- 
cations equipment; made an auspicious 

(Continued o>i page 63) 
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KLIPSCH LICENSED FOLDED HORN ENCLOSURE 

with complementary speaker systems 



Provides "built-in" corner; can be 
used in corner or against flat wall 

Designed for 15" coaxial speakers, 
or separate 2- way and 8-way systems 
, . * without need for modification 

One full octave of added bass 
guaranteed over any commercially 

available bass reflex enclosure 

10 to 15 db more enrcient than 
conventional enclosures; laboratory 
flatness ±5 db to 30 cps 



Superlatively styled in low-boy motif, gracefully 

accented by a solid antique brushed brass grille, the 
Regency is appealing as a design of excellence and 
enduring beauty. Adaptable to the living room, study or 

den, the exquisite veneers are hand- rub bed to a mirror 
finish on every exposed surface. The Regency is 
available in rich mahogany or smart lustrous Korina blonde. 



A Klipsch-licensed folded corner horn with integrally 
built-in "corner," the Regency can be employed in 

the corner for augmented bass response or against the 
wall of the room away from the corner for flat response 
(±5 db to 30 cps). In the Regency, the vital 
cavity behind the cone baffle exploits the unique, patented 
Klipsch feature of resonating the back-load with the 

frontal air load to increase bass efficiency through 
a broad 4 -octave pass-band acoustic circuit. 




Dimensions: 
high 
mm wide 
19" deep 





ELECTRO VOICE, INC., BUCHANAN MICHIGAN ♦ Export: 13 East 40th Si. 



New York 16, U.S.A. Cob/es; Arlab 



Handbook of 

Sound Reproduction 
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Chapter 15, Part 1, Power Supplies, Hum and Noise 



AN AUDIO AMPLIFIER milSt COHtlOl all 
indep ciidc tit source of energy in 
order to amplify, and for its oper- 
ative needs must also use up power that 
does not get passed on. The a.c. power 
receptacle is the most common source 
01 this energy, hut the electric power 
supplied commercially must be changed 
in form before it can he used. The cir- 
cuit that performs the necessary con- 
versions is called the power supply. 

The alternations of the a.e. line make 
power transmission and distribution 
more convenient, and make it possible 
to employ step-up and step-down trans- 
formers in the amplifier. The common 
value of 117 volts (in the U.S.) is, simi- 
larly, a convenient one. However the 
alternations have no direct use in the 
vacuum-tube circuit itself, and the volt- 
ages required by the amplifier stages 
differ in value from 117 volts. The 
power supply must therefore step the 
voltage down for tube heaters, and per- 
form the operations of voltage step-iip, 
recti fkati on, and filtering for the plates 
and screen grids. 

Unfortunately the alternations always 
get into the signal channel to a greater 
or lesser degree, creating hum output 
at the fundamental and harmonic line 
frequencies. In addition the power sup- 
ply intrudes its own characteristics into 
the picture, limiting the amount of 
power that can be drawn by the load, 
disturbing the essentially constant-volt- 
age nature of the line source, or serving 
as an inadvertent path for low-frequency 



* Contributing Editor, Audio En<:in hik- 
ing. 



j) os i i i v c fee d 1 xic k 1 >c t w ce n stages. A 
properly designed power supply reduces 
all of these effects to such proportions 
that there is no .significant effect on am- 
plifier operation. 

Power Supply Design 

A typical audio amplifier power sup- 
ply is illustrated in Fig. 15— 1, labelled 
with voltages common to such applica- 
tion. The dual diode tube acts as a lull- 
wave rectifier, conducting during both 
halves of the power cycle. Since each 
plate is alternately positive for each 
half-cycle, electrons can flow from the 
cathode to one or the other of the plates 
during both cycle halves, as illustrated 
in Fig. 15 — 2. 

The resultant rectified voltage has a 
fundamental frequency double that of 
the input — a 60-cps a.c. line produces a 
recti lied output of 120-cps pulsating d.c. 
— and this fact works to our advantage 
by making the task of smoothing out the 
pulsations easier. The shunt capacitive 
reactances of the filter capacitors are 
halved, and the scries inductive react- 
ance of the choke is doubled for the 
same values of capacitance and induc- 
tance, which gives us a more effective 
filter or, for the same effectiveness, a 
smaller one. Where the size and weight 
of the power supply components are 
critical, as in aircraft equipment, a pri- 
mary supply frequency of 400 cps or 
higher is used in order to reduce the 
requirements imposed on the filter. 

The power amplifier stage uses the 
major part of the total B current, and 
is relatively insensitive to ripple. Tt is 
fed from the supply point indicated in 
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Fig. IS — 1, Typical power supply for an audio amplifier. The high voltage winding of* the 
transformer is rated as 700 v e.r., or as 350-0-350. The bleeder resistor is not required if the 

output stage is in Class A. 




Fig. 15 — 2. Operation of a full-wave rectifier. 
Each half of the tube conducts alternately. 



Fig. 15 — 1, because the low d.c. resist- 
ance of the choke enables this compo- 
nent to carry a large amount of current 
without introducing too great a voltage 
drop, and because the power amplifier 
does not need the added filtering of. the 
R-C sections. (In some cases the screen 
grids may require added filtering,) A 
comparable number of niilliampercs 
flowing" in the filter series resistors, he- 
sides requiring resistors of high wat- 
tage, would introduce a totally unrea- 
sonable voltage drop. It is thus desirable 
to use a choke with the lowest possible 
d.c. resistance ; any changes in load cut - 
rent associated with signal variations 
will not then involve a significant 
change of d.c. voltage drop across the 
choke, and hence will have little effect 
on the B~ voltage. 

Voltage Regulation 

The voltage regulation of the B power 
supply refers to its constancy of voltage 
under changing load. A straight Class A 
amplifier draws the same amount of cur- 
rent at all times, but class AB amplifiers 
draw more current at large signal am- 
plitudes. If the B supply voltage goes 
down significantly on signal peaks the 
amplifying characteristics of the tubes 
will be instantaneously changed and dis- 
tortion introduced. This is particularly 
true of Class B amplifiers, and in some 
cases gas- filled voltage regulator tubes 
have been employed to keep the voltage 
constant despite changes of either load 
current or line voltage. It is possible to 
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SPECIALIZATION 

MAKES THE DIFFERENCE 

Specialization may be defined as the concentration of 
all effort to a special or specific course of action 




Even a mechanical device concerned with rhe function of record 
reproduction should possess ail the advantages of such specialization. 

Most units undertake to do much more* They change records, 
mix records, flip records, reject records, and assume a multitude of other 
functions. This is 4 generalization* as distinguished from 'specialization*. 

The REK-O-KUT turntable, on the other hand, is devoted 
entirely to playing records. And every design feature, every fragment 
of engineering know-how has been devoted and restricted 
to the all*important job of playing records ... to provide the 
constant, steady, unwavering record motion necessary for 
the faithful reproduction of records free of mechanical distortion. 



Specialization makes that difference. And all of the 
efforts and facilities of the manufacturer shall continue 
to be intensively devoted to that one objective . , , 
that one aim: To make the finest turntables in the world. 

There is a REK-O-KUT Turntable for your specific discriminating 
requirement, Seven models are available at prices ranging from $59x50. 
At Leading Radio Parts Distributors and at Sound and Music Dealers, 

Write for Descriptive Literature 
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TURNTABLES 



rek-o kut company. 38 03M Queens Boulevard, Long Island City 1, New York 

Export Division: 458 Broadway, New York 13. U. S. A. Cables- Morhanex 
In Canada: Atias Radio Corp., Ltd,, 560 Kins Street, W„ Toronto 2B 
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Fig, 15 — 3. (A) FuM-wovc rectifier output cur- 
rent. (B) Rectifier current with insufficient load. 
The discontinuities create an increase in oufput 
voltage. This can be avoided by the use of a 
bleeder resistor, which increases the minimum 
value of the current - . 



secure sufficiently good regulation with- 
out going to such lengths, however, and 
vo 1 1 a g-e i -eg u 1 a to r s are it] gene ra 1 re- 
served for other, more critical applica- 
tions. The use of a v/ell- regulated power 
transformer conservatively rated as to 
current capability, of a rectifier tube 
with good regulation, and of a low-re- 
sistance choke is normally sufficient. 

Rectifier tubes present a resistance in 
series with the line which causes the 
output voltage to vary inversely with 
flie amount of current drawn. Where 
regulation is important because of an- 
ticipated changes of current flow, the 
regulation characteristics of the recti- 
fier tube, as described by tube manuals, 
should be taken into consideration. The 
voltage vs. load characteristics of sev- 
eral rectifier tubes are listed in Table 
15—1. 

The filter shown in Fig. 15 — 1 is of the 
capacitor-input type. When the first 
capacitor is eliminated the circuit he- 
comes a choke-input niter. The latter 
has lower output voltage (the voltage 
of the capacitor input filter is usually 
at some value between the r.m.s, and 
peak values of the input a.c. voltage to 
the rectifier) and greatly reduced effec- 
tiveness as a filter, but better voltage 
regulation. It is not usually considered 
necessary to accept the first two results 
as payment for the last. 

The "bleeder" resistor across the B 
supply line is for the purpose of im- 
proving regulation when there is a dan- 
ger of load current dropping to low 
values. It has only a minor effect on the 
total percentage of current change, but 
it prevents the current from dropping 
below a certain minimum point. This 
minimum is that value of d,c. load cur- 
rent which falls below the negative peak 
of the variable component If the d.c. 
flow did fall below this point discon- 
tinuities would be introduced into the 
wave form, as illustrated in Fig. 15 — 3. 
Such a discontinuity represents a sudden 
break in the rate of change of the cur- 
rent, and is like introducing an addi- 



tional voltage in series with the choke, 1 
causing the total voltage output of the 
filter to increase. A power supply serv- 
ing a variable load usually has a bleeder 
resistor connected as shown, of a value 
equal to about 1100 ohms per henry ol 
choke inductance. 

Ratings of Power Supply Components 

Components of power supplies are 
rated for given voltages and specified 
maximum load currents. If these rating's 
do not meet the requirements of the 
amplifier the results may be improper 
operation, failure in service, or both. 

Filter capacitors must have a working 
voltage rating with a comfortable mar- 
gin of safety over the voltage at the 
rectifier cathode. Current is not drawn 
from the rectifier until the cathodes of 
the working tubes have warmed up. 
Since the latter arc usually indirectly 
heated they are only beginning to draw 
current when the directly -heated rec- 
tifier has already become operative. The 
voltage across the filter capacitors (and 
especially across the first one) is thus 
reduced very little by voltage drops in 
the power transformer or the rectifier 
tube, and may be significantly higher 
than normal during the warm-up period. 

T ran s f o rm e rs and chokes t h a t are 
made to carry more current than they 
are designed for exhibit several effects: 
they overheat and in time may fail, and 
they cause the available voltage to vary 
unduly with change of load. Further- 
more the inductance rating of a choke is 
in terms of a maximum current flow, 
and if this maximum current is exceeded 
the electrical inductance is correspond* 
ingly reduced due to core saturation. 

Power Supply Filtering and De-coupling 

As the amount of amplification ahead 
of a stage is increased the percentage of 
ripple that can be tolerated in the B 
supply is reduced. It is a lot simpler and 
cheaper to improve the filtering for such 
low-level siagcs separately, rather than 
to filter the entire B supply so well that 
the point from which the output stage 
derives its power is also suitable for the 
rest of the amplifier. But there is an- 
other factor, over and above considera- 
tions of hum, that makes separate filter 

1 L. B. Arguimbau, "Vac it urn-Tube Cir- 
cuits." New York: John Wiley and Sons, 
Inc., 1948, p. 40. 



sections necessary in any case. This is 
1 1 i e da nge r of r egen e ra t i ve i n te r s tage 
coupling through the power supply. 

TABLE 15—} 

VOLTAGE REGULATION CHARACTERISTICS 
OF COMMON RECTIFIER TUBES 



Tube 



Approximate change in out- 
put voltage associated with 
chango from half-toad to 
full -Id current 0 





Capacitor-input 
filler 


Choke-input 
filler 


5T4 


50 v 


15 v 


5U4 


80 v 


20 v 


5V4 


40 v 


lOv 


5Y3 


40 v 


25 v 



* At specified input voltage 



Consider the three cascaded amplifier 
stages in (A) of F{g. 15 — 4. The output 
signal voltage coupled from one stage 
to the next is that between plate and 
ground. While this voltage is almost 
equal to the voltage across the plate 
resistor at signal frequencies (B-h being 
considered as signal ground due to the 
effective short of the high capacitance 
filters)., the reactance of the filter capa- 
citors becomes large enough to be sig- 
nificant at very low frequencies, and the 
above is no longer true. The impedance 
between B-f and B- then forms part of 
the load impedance of each of the stages, 
and this added element of load imped- 
ance is common to all three. Part of the 
output voltage of the second and third 
stages is thus coupled back to previous 
points in the signal channel. 

Tor any two adjacent stages the feed- 
back is negative — a fraction of the out- 
put signal of the higher level stage is 
effectively fed back to its own input > 
where the signal, ignoring phase shift, 
is exactly opposite in phase. But the 
feedback between the first and third 
stages is positive. The input signal to the 
first stage has .suffered two phase re- 
versals., and the output of the third stage 
has the same phase as the output of the 
first stage. When the amount of feedback 
is great enough, which is to say when 
the frequency is low enough for the 
filter reactance to have become suffi- 
ciently high, regeneration and self-sus- 
taining oscillation occur. The subsonic 
frequency of this type of oscillation has 
given it the name of motorboating, and 
[Continued on page 57 J 





J 



Fig. 15 — 4. (A) Feedback between stages due to common power supply impedance. (B) Avoid- 
ance of regenerative Feedback through the power supply, by the insertion of a de-coupling 

network. 
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%9 The industry's bigqcsT, nicv 

test and fineit mergrtel, tO 1 /! 
pound* of Afnico V metcf, pro- 
viding the highest possible fi- 
delity ond efficiency. 

Cenlei - pole piece, a special 
oUoy of low-carbon dynamo 
steel; makes the fullest use of 
the power of the magnet. 



Phasing plug — indispensa- 
ble for improving high-frequency 
responie. 

© The pressure-type high-fre- 
quency tweeter is mounted CO- 
ox lolly through the woofer pole 
piece. 



0 



j*J 10-efement acoustic lens of 
non-resonant plastic material* 
Enables the speaker to transmit 
the highs with a 90° angle of 
coverage in all planes, 

0 Plasticized dust screens — far 
more protective and efficient 
than felt or simitar materials. 







learn the inside story of... 
coaxial speaker 



If you were a highly skilled combination of toolmaker. machinist ami jeweler, 
you could build yourself no finer coaxial speaker than this 15-inch masterpiece. 

Built to jewel -like tolerances, it is. at the same time, so rugged that 

extreme overload conditions and even mishandling are all in the day's work. 

Do see it and hmr it. at any Stromhcrg-Carlsoii Hi-Fi dealer's. Until you do. 
here's fin andiophile's eye view of the features which make it superb. 
Complete specifications— in bulletin SED 3.40— will be sent on request. 



SOUND DIVISION • 1219 CLIFFORD AVE. 
KOCHKSTEK 21, NEW YOKK 
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No, it wasn't directly my idea, the new 
title of tliis newly severed section o£ 
what for all these years (since May, 
1947) has been part of the Record Rt-vlk; 
but f'H admit that I've long had a secret 
yen to make tise of those initials of mine 
in some "practical" way 1 Best idea previ- 
ous to this— a license plate for my car. 
(Connecticut, where initials may be used.) 
Haven't been able to swing that one yet 
and I'm still an anonymous YV-493. So 
the editors brilliant brainstorm, quite in- 
dependent of me, is welcomed and you can 
send in all the cat-calls you want, we don't 
care. That "ETC* is going to have to cover 
a lot, as has the old title in the past. Rut 
no more, perhaps, than our own favorite 
HI-FI, which is pretty soon going to cover 
everything as Far as I can see. 

* * * 

Herewith an experimental report on a 
fine collection of gadget equipment for 
phonophiles that lias been sitting about 
my place, waiting to be noticed. I'd better 
say quick-like that this new department 
while it will surely comment now and 
then on equipment of one sort or another, 
is not and cannot set itself up as an official 
Equipment Report. That sort of thing will 
he handled elsewhere and in a wholly dif- 
ferent manner. What I can contribute here, 
occasional!", is the Amateur's Reaction— 
the sort of thing that happens to a non- 
engineer phonophile when the gadgets de- 
signed for him actually turn up in his 
home and are put hopefully to work. I 
haven't got a reputation as Audio's Num- 
ber One Amateur for nothing. When I 
get going, 1 have a heavy hand. If any ma- 
chine is subject to breakage, mis-use, wrong 
connections and the like. I find it remark- 
ablv easy to oblige with the man power. 
If "instructions are. as 1T1 Abner says. 
confoosin\ I'm ready to get confused to 
the point of niter coufoundedness. I qualify 
very nicely. 1 think, as Audio's Road Test, 
or as an andiomatic General Motors Prov- 
ing Ground. 

The difference between me and a mil- 
lion other lethally equipped amateurs, how- 
ever* is that I have a strange way of stop- 
ping afterwards and analyzing. Now why 
did that happen? Also, I write my ideas 
down and publish 'cm, which I am. fortu- 
nately in a position to do. And so. I venture 
to suggest, my reactions to the stuff may 
just possibly be r obstructive in the end, 
if ^struclivc at the beginning! 



■■ 780 Greenwich SL, Nezo York 14. h\ Y. 
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Gadget Collection 



It's with that spirit in mind that I tackle 
today' S hatch of home gadgets- And I'll 
Add this. Most new gadgets that get to the 
market are designed, by some enterprising 
person, to Kill a Need, to Rectify a Situ- 
ation, to Ho Something Better that hasn't 
been done very well. There's always a 
minus value in the background, somewhere. 

Most gadgets are thus brave attempts 
to solve basically insoluble problems-of- 
the-moment. Few of them are perfection; 
there wouldn't he any need for them ii 
perfection were possible. And so very few 
gadgets go all the way; almost all of them 
have disadvantages. Don't he surprised, 
then, if I mention the disadvantages. 
They're inherent in the breed, and let's 
praise those who defy the drawbacks and 
go right ahead with their gadgets anyhow 
for what they're honestly worth, the plus 
with the minus— the following included. 
* * * 

My collection is as follows— and the 
hatch of them nrc cousins, inter-related. 
i}is£$; The Dubbings company's two test 
LP T s, D-100 and D-101 ; Audax's Stylus- 
Disc, for testing stylus wear. Measure- 
ments: A neat little 50-power Japanese 
"Vista" microscope, to complement the 
Audax disc; the Weathers Stylus Pressure 
Gauge; the Dubbings D-500 Test Level 
Indicator. Record Treatment: Duotone 
Electro- Wipe Magic Record Cloth : the 
Walco Foam-Disc turntable covers. Let's 
take a look at these latter first. 

Record Savers 

The Foam-Disc, distributed by Walco. 
of Walco stylus and Stati-Clean fame, is 
a turntable mat made of poured foam 
rubber (not ordinary foam), dressed up in 
nice colors, in manual table models covered 
with smooth suede. About an eighth of an 
inch thick and very sood looking, espe- 
cially in bright red and £reem 

To tell the truth I was a bit hauled by 
these, since normally I don't go for briglu 
decoration, for its own sake. Rut Walco 
claims utility— a soft base for drooping 
records and for accidental pickup Falls, a 
firm adhesion with minimum grittiness 
(much better than grit-collecting nock, 1 
agree) and in particular a magnetic sepa- 
ration between steel turnabfes and magnetic 
cartridges that reduces objectionable mag- 
netic "pull/" Sounds reasonable and I like 
the squishy feeling of the stuff. The sneck- 



model, incidentally, is excellent for dise- 
jockcy style slipping (allowing table U* 
spin while holding a record on cue), a 
major interest of mine in radio program 
making. DJ's note, if you've had trouble 
with rubber covered tables. 

I'd expect a changer's capacity record 
load to he reduced by two or three disc> 
by the foam mat. Not overly important m 
view of the above advantages. 

The Duotone Magic Record Cloth is as 
magic as most gadgets using that over- 
worked term— i.e. not at all; hut it works. 
Don't know what the impregnation is in 
the soft folds of felt-like cloth, but it's- 
somewhat sticky and greasy to the feel and 
comes off rather n>o much, if your wipine 
away of the static is vigorous. The static 
soes, definitely, and so does dust and erit 
Rut T wonder what happens (a) when the 
cloth becomes grit enfouled, even a bit and 
(h) when it is left out of the plastic casing 
to drv? I haven't had it long enough to 
know— but I do find myself using it. and 
the job is simpler than with the assorted 
spray techniques for record treatment. 

The Not-So- Eternal Stylus 

Needles, needles! Now that our diamond- 
bearing friends Have done such a fine job 
in publicizing the quick wear of metal and 
sapphire points, people arc getting almost 
neurotic about their styli. and 1 among 
them. It's not so easy to tell just when a 
point is shot, especially when you get to 
listening for distortion so hard that yon 
forget to hear the music. 

I've tried a number of pocket magnifiers 
of one sort or another on stylus points with 
very little satisfaction, as far as judgme 
the condition of a 1-mil point is concerned. 
It's either not magnified enough, or with 
a higher blow- up. the focusing problem is 
hopeless; nobody has steady enough bands. 
Only a real microscope, and that specially 
adapted, will ordinarily give those fine, 
jagged images of worn-down tips that 
we've all seen in the ads of late. 

The "Vista" 50 -power pocket glass from 
fapau, is the size of a sawed-off pen light 
and as convenient, but its special feature \v 
a brilliantly simple solution to the problem 
of fncus. The business end of the tube is 
sliced off diagonally: the slanted ellipse, 
with a hole in the middle for the objective, 
is slightly concave and chromed so that it 
is a reflector to snot light on the point of 
focus. Neat Tn order to find th-it focus yon 
merely rest the lower end on the surface to 

\ Continued on page 59] 
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emeu "duett 




■t the INTERNATIONAL SIGHT AMD SOUNJ3 E^FOSITIQET 
sncf i'he thtius&rids v/ho came to listen, said 

- , , ' ; i never area^ed ypti could get; such , . , "WKptoesn' t our set sound like th ' 
■ '■ ifr xang^f i^'&uqh a smairtitut" .when you turn the volume down* 



?eat engineering to 

: ;"If -Qiat-s^l! -th^'bigger it is, you can , . , "Pfetice iiow 

.the bass!" 



♦ * . "I always thought two-way systems 

ft such 



bav£ it m the living toohi' 




■v - 

£ : . • 

1 The Jensen ''Duettc^* is a true two-way system that fulfills the high stanc~ 
fully balanced compilation of a special S-inch "woofer' 1 for the lows and a 
the- highs, pins crossover system in a new, acoustically coordinated very small .. 

Not since Jensen engineers developed the bass reflex principle has there beer 
epdosure; acoustics a mi ni at itre cabinet that makes$>ossible full low hass reprodt 
The "Duetfe" * In the smallest space (11* x 23*4* x JO"— one books 




With the ■^nette/* Jensen makes high fidelity a luxury everyone can afford now. Vbu don't have to wait— 
use with your present TV, radio ani phonography or build yoar high fidelity system around the "Duet te** in less 
?ace and at lower tost than spea 





Jensen Manufacturing Company— B601 South Laramie Avenue, Chicago 33, Illinois 
Division of tho Muler Corny any- In Canada: Copper Wire Products, Ltd., Licensee 











. SPECIFICATIONS 
EL'DU-201 <as illustrated— avail- 

GiV — 3 

if™: Il'x 33#*x lo r 
raaft; Maboga ny toned pigskitt 
- .textured plastic cast with 
. Contrasting front. Copper 
toned trim. 
L-F Uniti Special &-inth heavy-duty 

13 F. Uiitt: "Ivlulticell horn- loaded com" 
pre^ioii driver unit 
1 * tweeter "* (as used on Jensen 
Vv^-iaa and H-SiO Coamals), 
tfrirtces* : ft and 8 ohms* available on 
3- terminal strip on back of 
■ Nvve&ev . 1 ■ : 

20 watts speech omtd music. 






Not Pr/oo-- 



MODEL : 



PORTABLE' 
aiiuarylS) 



■ 

Finish ; Black pjast i c ; leatherette 
ease wit^i light ^ray fro^r. 
Aluminum toned trim. 
(Acoustic and. electrical spe* 
dficatibna game as p U .-201 ) 

Handle on en4 of ca$e>,Snap 
locked removable fr*>r-t cover contains 2> 
foot cord and plug, plus storage for It - 
for 3 5-tncfc) boxen, of tape wifh ■ retaining 
strap. 

Ideal for portable hi-fi rec- 
ord and tape reproduction, and sound rein- 
forcement by lecturers, musicians, recording 
engineers and hi-fi. enttuida&tfl* 



N&jt W&ight: n lbs,, Net.En 





THE MANUFACTURERS 
AND SERVICE MEN 
WHO SERVE BEST 



srt Belden 



WIREMAKER FOR INDUSTRY 
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MORE SPOKEN WORDS 

Shakespeare: Romeo and Juliet. Old Vic 

Company. (Claire Bloom, Alan Badel) , 

RCA Vicror LM 6110 (3) 

Complementing the recent Macbeth from the 
Old Yjc is this more imposing album, a further 
step in the modernisation of Shakespeare ant! 
(strangely enough) the return, via records, 10 the 
dependence on imagination for scenery that actu- 
ally characterised the original Shakespeare pro- 
due t ion s. The phtin theatres of Shakesp eyre's day, 
the mod em -dress (a* of then) costumes, the ele- 
mentary stage and sound effects, left virtually 
everything to the playwright and ta his words, 
written for his speaking characters. The amazing 
versatility of the Elizabethan playwright in the 
straight use of words unadorned to build up a 
drama never came through more nicely than here, 
in Romeo and Juliet ■ 

True, otic must cope with and gel used to the 
special and exaggerated Shakespearian way of 
acting, as it now exists in a tradition that is as 
rigid, outwardly, as that of our own tine soap 
drama? on the iridic. For awhile, the unfamiliar 
grammar, the * trance words, the mouth Tilling 
I >h rases , will get y o u down, But the Old Vic 
knows its Muff. After awhile the com-enlions of 
this special and very great kind of drama begin 
to adjust themselves to you. so to speak, and the 
sense comes through. Conventions, mind you, 
that aTc now less rigid, no less artificial than 
those of soap opera, where every voice is a type, 
every sentence, every inflection is done just so, 
by actors who study and mimic until a hundred 
radio voices sound exactly like one another. 
Shakespeare has the same conventions. — hut of 
difterent sort*, and his, one begins ro realize, 
allow for a lot lugger .scope in the drama than 
the soap drama. Hoth (never forget), being drama 
arc essentially artificial and utterly unlike na- 
ture—though the more dramatic for it. 

And so Shakespeare's extraordinary preoccu- 
pation with death and dying is the more vividly 
and absorbingly clear here because of such un- 
likely and improbable monologues as ihosc of 
Romeo and of Juliet, dying or about to die— and 
the plain fact that the Old Vic actors know this 
convention for what it is, arid exploit it with the 
utmost finose. Drama on records has never quite 
equalled this album before. 

lli'Ki, definitely, with the simplest of sound- 
effects, Unobtrusive musical curtains, slight 
change? in liveness lo indicate small or large 
places, the usual formalized ""mob sounds 1 ' for 
parties* crowd scenes, discovery-of-the-dead-lovers, 
etc. It '4 extraordinary how little is needed to back- 
Shakespeare up — as he intended it should be. Sat 
even the slightest direct indication of who is 
whom or where is where — it alt comes out, ex- 
pertly devised by Shakespeare, in the course of 
the actual words, Ketier grab this album /;ist, 
and play si often. 

Columbia Masrerworlcs Literary Series. 

Prose readings by famous aufhors. Colum- 
bia SL-190 (12). (Special album, but 
probably available soon separately.) 

Here is another revolution from Columbia — 
not so much in the mere mechanics of recording 



* 780 Greenwich St, Neiv York 14, N. Y. 



a batch of voices, which is hardly revolutionary 
now with !ivc ye^rs of tape already behind u* r 
but rather ill the new and exciting understand' 
ing of the LP medium itself that this shows. 

The series is not yet focussed in intent. There 
seem to be two aims here* one, to record "docu- 
mentary" readings 0) works by their own au- 
thors, to a length and continuity never before at- 
tempted, and, second, to record spoken stories — 
as stories. My impression is that the fust aim 
is uppermost, the documentary ; I am convinced 
that, the second — wonderfully exploited in a few 
of the records-- -is by far the more important. 

A t this p oin t I'm only h al f w ay t h ro ugh the 
ha tch ■ having; cov ercd readings by Some rs e t 
Maugham. Steinbeck, Saroyau, Sir Osbert Sit- 
well and K r 1 ti a Fcrber, T .still have Edith Sit well 
(of the famous "Facade" recordings where she 
reads her own texts to Walton's music), Truman 
Capote, Aldous Huxley, John Collier, Sachcveroll 
Sitwcll (third sibling of the famous family) 
Katharine Aunc Porter and Christopher Ishcr- 
wood — phew 1 Kaeh of them has an entire 12-inch 
LP, approaching a solid hour of Tcading. Enough 
to keep mc and anyone else busy tor a good 
month, without a single musical record. The non- 
story discs are interesting, no doubt, and instruc- 
tive and documentary. But what gets me arc the 
stories. For stories, just keep in mind, were origi- 
nally and timelcssly meant to be told — out loud. 
It's only us moderns who have the new-fangled 
idea that a story should be read. 

And so — out of the batch, so far, T recommend 
as a grtrat experience two discs, Edna Ferbcr 
reading and acting her long .short story* "The 
Gay Dog," about a pathetic hen-pecked Chicago 
b ache lor, and Somerset laugh an l's two stories, 
l 'Thc Frit Women of Antibes" — which is abso- 
lutely superb entertainment — and a somewhat 
lesser value on the obverse* concerning a circus- 
act lady who dives into a six-loot tank of water 
flaming with gasoline, two shows every evening, 
(N'ope, she doesn't miss — not in the story, 
Maugham's too clever for that.) John Steinbeck's 
two stories arc both cracker jack ones, but he's 
no reader and you can follow them in suspense 
thanks to their own sheer power, not to his anti- 
climactic reading. Saroyau is unintelligible as he 
sc triics (so says the label) to read his own work. 
Mc insisted on using his own tape recorder and 
V(] hate to have to mention the brand; luckily 
1 dou J t know. It st ks. 

I'll report on the others when T get 'em played 
over, I've heard good tilings about the Tnuua^ 
Capote "Children on Their Birthdays — two en- 
tire sides long. Might try it too. I'm all for more 
stories on records — complete and long — by real 
story tellers, of every sort. How about folk 
stories? They're always told out loud v exeunt 
when people "collect" then) for books. 

Stravinsky: Oedipus Rex. Text written and 
spoken by Jean Cocteau, Cologne Radio 
Symphony and Chorus. Columbia ML 4644 
Le Petit Monde de Don CamFUo. (Sound 
track) Fernandel and others. 

Decca DL 7024 

Here ave two records indicating among other 
cbiugs what vast new areas LP has been enter- 
ing. A large number of musical works which in 
their original form included sonic species of 
speech — narrator, operatic dialogue, even straight 
drama to which >had been added incidental music 



— now suddenly ran appear in unexpected whole* 
ness, via the new mcrlium of LP; where formerly 
the speech parts were universally scrapped in 
recording As cpu'te impractical, now we've dis- 
covered that speech adds mightily to the effective- 
ness of an 7>P, as well as allowing for a more 
complete presentation. Especially hi-fi speech, uij- 
distorted* with ''presence" and life, and with lots 
of sibilants, 

Oedipus Rhx is an odd piece, composed to a 
synthetic Latin text that was translated— into 
Latin, not out of it — from a Coctcau original out 
of Sophocles. The narrator's role in the score is 
supposed to he spoken En the language of the 
audience, wherever the piece is done. In this case, 
howcer, Stravinsky has got the author himself 
of the original, and so the narration is done in 
Coct can's own French, though the Latin parts arc 
translations from Coctcau ! 

French, you'll find, is a remarkably elTeetive 
language on records, undoubtedly because it is 
liquid, relatively tin percussive, depending on quan- 
tities — syllabic lengths- -instead of accent, which 
is very nearly equal in every syllable. Ideal for 
the mjke. which objects to percussions and, all 
.sudden changes of dynamic level, as every Tadio 
speaker must learn. 

Technical note : the performance of Oedipus 
was taped in Cologne, Germany, but Coctcau's 
voice was taped at a French performance some 
eight months later. 

■ * • 

Lc Petit Nfonde (The Little World of Don 
Cnmillo) is nothing more than the straight sound 
track (or excerpts?) of the Him itself, in French, 
and the remarkable thing is its mere existence in 
this form — for Decca has released it without any 
adornment whatsoever, not even notes on the 
album cover, nor any translation, synopsis, blurb, 
or what have you. Even the labels* made in 
U.S.A., are in French. Obviously Decca must 
take for granted that any buyer of this record 
knows his French by heart, which only goes to 
show how "esoteric" an LP can be these days 
and slii! sport a big, popular label like Decca. 

The original seems of high finality— -could it 
have been taped, rather than made on sound lihur 



Beethoven; Music from Goethe's Egmonh 

op. 84. Wurttemburg State Orch., State 
Theatre Chorus (?) soloists, F. Leitner. 

Decca DL 7540 

Here's another — wilh words in German. N T ot, it 
is true, the entire drama* which would be some- 
what impractical even with LP to put it mildJy, 
bitt instead of the usual overture, so very familiar* 
we now have a group of eight musical numbers, 
ius-truUiienial and for tcnoT and contralto solos — 
and. at the cud, a long and impassioned dramatic 
monologue by the hero himself who at its con- 
clusion rushes forth to "die for freedom" against 
tyranny, in typical Peetliovcn (if not Goethe) 
style. The German is excellent and well recorded 
for this last baud; again it gives a sense of realism 
and aliveness to the whole work. 

Odd note: The Chorus, a* mentioned in the 
lahel and aKo in th^ cover Annotations t is not to 
be found; I haven't spotted it yet after a couple 
of playings. Maybe it got edited out by Decca k s 
fright hand) engineers, without telling the pro- 
duction (left hand) department. 
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When to change stylus - 

finally answered by 



Audax 



STILUS-DISK 



TAT s rrNn. 



J # Gives visit a I indication (before your valuable 
records are ruined) of whether or not the stylus 
is in playable condition. 

2, Will test ANY lypc of stylus, in any type of pick- 
up — in a jiffy. 

JJ # Neither the stylus nor I he cartridge need be 
removed for the test. Nothing need be dis- 
turbed. 

j\ The grooves may he used over and over again, 
until finally a worn or defective stylus scrapes 
the delicate groove-walls. 

5 # Should last for years — ONLY costs S3.90 net, 
at your dealers. (Add 25tf if shipped from New 
York City.) 



STYLUS-DJSK is a MUST for any music ays- 
fern, for just as a fuse protects an electric circuit 9 
the STYLUS-DISK protects your records against 
ruination by a worn stylus* You need no longer 
worry about the stylus. This remarkable device, 
the STYLUS-DISK, will give you the needed 
warning* 



MUST 

features & a 

high quality pickip 



| # Listening quality in music is everything. Only 
the Audax CHROMATIC magnetic pickup, satis- 
fies this nil important requirement* 

*J # Replaceabihty of stylus at home. Highly import- 
ant because a jewel point, be it diamond or 
sapphire, has only a limited playing life. 



Compliance near-infinite, both lateral and verti- 
cal* 



3. 

4 % Needle-talk practically nik 



£J m Musical range, smooth, for full audible spec- 
trum. 

JJ # Stylus must be in full view for the all important 
sly Ins-groove alignment. 



The Audax CHROMATIC has every one of these 
MUSTS to a degree not equalled by any other pickup. To 
tho*e who asked about it, the Audax is the highest quality 
magnetic pickup ... if is neither a rochelle suit nor a 
ceramic crystal* It has no hangover or phase-lag* "the 
wor&t type of distortion 

AW;, oh in the past* pickups come and pickups go* 
but the Audax CHROMATIC is still by far. the finest 
per forming instrument yet devised* 

liUT, only YOU can tell what sounds best . . . 
therefore, see and HEAR the CHROMATIC, and YOU 
be the judge. 



Write for FREE literature 

AID AK COMPANY 

500 Fifth Avenue 42m] Floor New York 36, N. Y. 

Creators of Fine Audio-Electronic Apparatus jor over 25 years 

^Jlie ^Standard l>ij 1AJ Licit Others ^4 re fudged and \Jafued 



www. 




striking 
a new note 
in torjfil 
brillihnce! 




The pleasure you derive from the 
magnificent fidelity of an AJtec home 
music system is equaled only by tine pride 
that comes with knowing you possess 
ihe finest. Altec fidelity is truly the 
highest fidelity assuring you 
unsurpassed performance. 

Visit your Altec dealer soon and plan 
now to install in your heme an Altec home 
music system for a lifetime of 
listening pleasure. Altec home music 
equipment is wed worth wait in g for 
because Altec fidelity is highest 
fidelity without compromise. 



9356 SANTA MONICA BLVD., BEVERLY HILLS, CALIF. 

161 S/XTH AVENUE, NEW YORK 13, N.Y. 




DUPLEX LOUDSPEAKER 



ALTEC 



A SOUND 
REPUTATION 

SECOND 
TO NONE 



(Since all Fi is Hi these days, we might as 
well save a couple of pieces of type now 
and then.) 

Full Dimensional Sound — A Study in High 
Fidelity. Notes by Charles Fowler. 

Capitol SAL 9020 

Those who have attended recent Audio Fairs 
will know rill about Hits album, which was dis- 
tributed to practically every exhibitor and im- 
mediately put to ttse\ (There was also a "trade" 
hi-fi rceord With announcer, but tlffft one & not on 
public sale.) An excellent jot) and to my knowl- 
edge the first of its type from a rn&jbf record com- 
pany's catalogue. The materia! is predominant ly 
classical music on one side, popular on the other, 
hut the range is" greater than this implies — and 
only goes, to shou\ as, ,i matter of fact, how lli-Tt 
has levelled out the old di (Terences between those 
ru binary categoric*. From GlazounorT to Strm 
Kenton, Hloch to Foghorn lioogic, this disc illus- 
trate* most of the major points of Hi-Fi sound 
and its interest for addicts will be as great as it 
transient — what with isolated single-movement ex- 
cerpts — to the music lover, popular or classical. 
Try the Studies in Percussion, parts ! arid 2, first 
G>whells, gOrlgS, drums, etc. 

The surfaces arc exceptionally quid (nun other 
Capitol* have been relatively noisy at times). A 
signi (leant innovation is the salt pbsf ie envelope 
Jul" the record, which has enough over [ftp to allow" 
;l foil 3 that is dustprooi'. Not practical tor titau-drti'd 
records probably (it won't ill into an ordinary 
record sleeve), but a step in advance nevertheless. 
Enthusiastic notes, at length, by Charles Fowler. 
Xo vocal explanations on the disc itself. 

Scriabrn: Poem of Fire; Poem of Ecstasy, 

Mitropoulos > N. Y. Philharmonic. 

Columbia ML 473 T 

Scriabin; Poem of Ecstasy. Loeffler; Pagan 
Poem. Paris Philharmonic, Rosenthal. 

Capitol P-8188 

An easily described comparison between these 
[wo versions of the ScriaJbirJ piece (which, imp 
sica 1 I y , is :l w a r J: ih:\t rn : i k < ■ s my in ? "u ics. craw I . 
so twisted and over- wrought and out ot style and 
laste i^ i(s post- Wagner iauism) — the two rate as 
J I i-Fi, one oi them Columbia's by now fairly 
tun fonn high standard, tlie other Capitol's Full 
Dimensional Srumrl, but they represent, to my ear. 
twu. opposing mike philosophies. The Capitol may 
ur may not be r> one-mike job but its tonal color 
is of turn type, the complex ot" orchestral sounds, 
the hundreds o! submerged solo instrumental pas- 
sages typical of this music blended at a consider- 
able distance.. A mebow. good sound, but not loo 
sharply highlighted in the monaural reproduction. 
CohunbinV, on the other hand, is less literal, lc>s 
"laithful." nmre artificial, but in the recorded 
medium seems to me to bring out more of the 
score, to achieve more presence and aliveness. In 
tins version, presumably with more than one 
mike, the solos, uutabsy the solo violin and trum- 
pet, are sharp t steely, etched against the total 
EOtuldj not the original concert hall intention in 
literal terms but a good equivalent of the bi- 
naural omtbe-spot impression. 

X'ote the markedly different equalization re- 
quired, Columbia has considerably more prc-cm- 
pbasis that Capitol, in the highs. Re sure to ad- 
just when making comparisons. 

Borodin: Polovetsian Dances. Moussorgsky, 
Night on Bald Mr> R.-Korsakoff : Cap. 
EspanoL Austrian Symphony, various con- 
ductors. Remington R-T99-130 

One of those disc* of pot-pourri usually unre- 
viewable because the title is too long (hence ab- 
breviations) or the content is too conventional. As 
representative of Remington's, current Musimma 
Three- Dimensional sound it warrants notice. With 
this sort of opportunistic publicity (plcn.se, J ask, 
s h o w me s omc t wo - (1 i m en sion a 1 i o 1 1 n<l ) I b a vc 
no sympathy whatsoever. Will we ever get pa*i 
the -rama craze? But the record remains to be 
judged for itself. This one, I hasten to add, is a 
good one for the price though I do not know what 
the Austrian Symphony may nor whether, as 
is possible, it exists on other labels under more 
familiar but already^eoutractcd names. The play- 
ing is good, En the final part of the Borodin un- 
usually warm and musical. No complaints ! 
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The &outu], whatever the dimensions* is good 
too, though nut techme.-iUy u\> to ton Hi-Fi, nor 
entirely iri<;.i] acoustically. The mike setting is 
Stjfiriigsty 1 lolly woodish, n do>>c-tu, rather dry 
clVrjct, the strings only feet u>ru>\ Austria? Per- 
fectly lisiennhle, nevertheless. Pre -emphasis is 
nio^L'rnLe. less than Colutuhin> there are no >ipi>rc- 
eirihle highs o^er about SOOO or so but there arc 
c rip n^h lor an y mu steal pU r 1 >ose — s | >cei f\ c a I [ y , 
enough to bnnR through bint triangles and the 
Ijieuth of a flute, lMetiiy for anyone who is in- 
terested in the music. 

Surfaces, in thi* tow-pricod line, arc of course, 
substandard and may be short- \vcorinp. The hiss 
of earlier .Remingtons \<i gcn\c> the background 
crnrklu is not objectionable, lint on the Horodin 
side there is nil interesting effect that is significant 
as to Mvsircima three-dimensional merchandizing. 
An odd criminous sound, like a faint tambourine 
being sluiken. jine* all the way through and on 
wide r;inge equipment is distinctly disturbing. It 
dis:ippr.rLr* entirely, hou'cver, with a cut-off o) 
about 7U00 cps. It will not he heard on most 
niac-lnnes on which this record will be phyed. 
A calculated risk, a shrewd rj\>|u-aisal of ihe pres- 
ent situation? Possible, but it might also have 
been an unavoidable accident. 

Wagner: Preludes to Lohengrin, Meister- 
singer; Overtures to Tannhauser; Ride of 
the Valkyries. Detroit Symphony^ Paul 
Paray. Mercury MC 5002 J 

A sample isoni the rcceui new branching out at 
>~^4.troit o» the "Living Presence" technique chcx 
MftFCtiry. Evidently this kind of prose nee rs not 
the faivly fixed sound-style that we've found con- 
sistent fn London's FffT, In Columbia's (nameless) 
teehni<]ue, in the Xcw Oi'thophouie. This Detroit 
disc h;i^ n sharp, very close and dcrut son:;d, bril- 
liantly recorded, tremendous [y effective but very 
Unlike some o{ the earlier Living Presence oue- 
mikc jobs at Chicago and Minneapolis, N"ot im- 
Irke tfie Rcminytou disc ahove, strangely enough, 
as fiiu 1 as acoustics go. Interesting. Very low dis- 
tortion, go nd surfaces. Real Hi-Fi* no doubt 

$0111$ (lie's 70 years old) is a strange conductor 
and ivi f her iwtviffumg to hear. His Wagner" tends 
to be on the sprightly side, French-style, in con- 
trast to the familial' heavy German manner, and 
the really flighty parts — mid-section of the T&uH- 
hiuVscr overture ( Venn sb erg) for instance — are as 
electric as cat's fur. Excellent! The Valkyries' 
viokmsuc flames crackle as you's never heard 
them. On the other hand, Paray has tEm strangest 
way nf bouncing anything that is. march- tike, a* 
though he were hoping up an down with excite- 
nicni on the poduuu I The Mcistersinger Prelude 
is uuiorgivribly bouncy and staccato — missing the 
m a j cs t y of it a 1 toge t h e r ; I he Va 1 ky ric la d i es 
bounce up and down too, though to bcttei advan- 
tage. A highly individual conductor and, nil in 
all, ah nt tractive and unaffected musical person- 
ality. I'll look forward to more of his quirks. 

Franck: Symphony in D Minor, St. Louts 
Symphony, Colschmann. Capitol P-822I 

Khacharurian : Cayne Ballet- Indianapolis 
Symphony, Sevitsky Capitol P-8223 

Capitol, too, is busy in the middle West; here 
arc samplc-s from reccuL additions to the FDS 
catalogue. The somewhat close and dead sound 
oi these records is evidently not at all a coinci- 
dence, for the two records (and the French 
Scriahtn disc, above) are remarkably consistent 
in their tonal effect. This, I'd venture to guess," 
is an extension of a very honorable tradition often 
referred to :is West Coast Sound, stemming both 
from the big film studio sound stages and irom 
popular recording, in which area Capitol is of 
course a leader. Specially built stnges arc; — or 
were— more or less inevitably very dead. Film 
music is scarcely in need of concert hall reverber- 
ation, for music or the speaking voice* The dead, 
close-up technique of popular music Es enormously 
effective with brass, percussion* and piano; but 
whvn applied to the symphony orchestra it gets 
hold not oi these powerful elements— which arc 
r\i the rem" — but the. strings, which are in front. 
Hence the over-stringy sound oi many a modern 
classical record using close to technique*. 

I'm not extra enthused over Capitol's some- 
what padded sound, but then I don't like the 
ultralivc one-mike sensations any better. Jn the 
recorded medium, it seems to me, concert hall or 
no, the ideal Ls always between the two, with a 
good, round > big liven ess, but also with strong, 
sharp highlights for the individual sounds. Can 
he done with many mike* and also, given the 
riuht set-up, with one. 
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ST-T FM-AM Tuner 

Precision-built for high sensi- 
tivity and stability. Overall 
sensitivity better than 5 nw, 
Response. ±1 db. AFC on 
FM. Output 2 v. at less than 
0.5% distortion. Designed for 
easy, attractive custom instal- 
lation. Handsome chrome on 
satin gold finish panel. 6*4 x 
nVi x deep. Complete 
with tubes. Shpg. wt., 16 lbs. 

98 SX 665. Net $144.95 



SVM Deluxe FM-AM Tuner 

Deluxe features: separate 
wide- range bass and treble 
controls; AFC on FM ; preamp 
and 4-position equalizer. Sen- 
sitivity 5 mv. Output 2 v. at less 
than 6.5% dist. Three inputs: 
for magnetic phono, tape re- 
corder and aux. Handsome 
blue and maroon panel. 6^ x 
l3'/> x $Vi~ deep. With tubes. 
Slips, wu J 7 lbs, 
98 SX 666. Mcl $164.50 



SV-T Deluxe Preamplifier 

For use with RCA or other 
quality amplifiers, 4-posilion 
equalizer. 5 inputs: magnetic 
phono, radio, tape, TV, and aux. 
Output, 113 v. at less than 0.5% 
distortion. Obtains operating 
voltages Irom RCA amplifiers; 
otherwise requires 250 v. DC at 
4 ma and 6.3 v. AC or DC at 
600 ma. IKt x 9 Vi x SW deep. 
With tubes. Shpg. wU 7 lbs. 

98 S 667. Net $74.50 




SP-TO 10-Woft Amplifier 

Rated output, 10 watts. Re- 
sponse. -1-0.5 to -0.2 db from 
20-20,000 cps. Harmonic dis- 
tort/on less than 0.5% from 
30-i5 v 000 cps at 10 watts; less 
than 0.5 % from 20-20*000 cps 
at 3 watts. Input imp., 100,000 
ohms. Output imp., 4, 8, 16 
ohms. Supplies 250 v. DC at 8 
ma and 6.3 v. at 1.2 amps. 6V1 
x 131/2 x 9' deep. With tubes. 
Shpg. whi 20 lbs. 

96 SX 668. Net $99.50 



SP-20 20-Watt Amplifier 

Outstanding quality. 20 watts 
rated. Frequency response, 
+ 0.3 to -0.2 db from 20- 
20,000 cps. Harmonic distor- 
tion less than 0.5% from 30- 
15,000 cps at 20 watts; less 
than 0.5% from 20-20,000 cps 
at 6 watts. Input imp., 100,000 
ohms. Output imp., 4, 8, 16 
ohms. Supplies 200 v. DC at 8 
ma and 6.3 v. at 1 .2 amps. 7 
x l3 J /i x 9" deep. 31 lbs. 

98 SX 669, Net $134.50 



LC-1A 15" Duo-Cone Speaker 

Olson-engineered for superb 
fidelity from 50-1 6,000 cps. Fea- 
tures ''Acoustical Dome" design 
to achieve remarkably authentic 
reproduction. High-frequency 
cone with special diffuscrs 
assures widc-angfe treble disper- 
sion. Excellent dispersion angle 
of 120°. Crossover freq.. 1600 
cps. Imp., 16 ohms. Magnet wt., 
2.5 lbs. Dia., 17'; depth 1W 
Shpg. wt M 23 lbs. 
98 DX 672. Net 5179.95 




SM2 Extended-Range 12" Speaker 

Olson-engineered. Usable range from 
50-16,000 cps. Wide dispersion 
throughout. Very clean bass and crisp 
treble. Handles 10 watts with mini- 
mum distortion. Jmp., 8 ohms. Mag- 
net wi., 14.5 qz. Din., 12*/^; depth, 
sh P8- W* H 4 lbs. 

98 DX 670. Net $22.95 



SL-8 Extended-Range 8" Speaker 

Usable range from 65-10,000 cps; 
wide dispersion angle throughout 
range. Natural treble and full bass 
reproduction. Will handle 10 watts. 
Imp,, 8 ohms. Magnet wt., 6.8 oz< 
Dia., S'/s"; depth 4'/ 2 " Shpg. wt., 

9fi D 671. IMof ; .$18.95 




ALLIED RADIO CORP., Dep*. 17-M-3 
100 N. Wo i fern Ave., Chicago 80, Ml. 

□ Send FREE 1 954 Catalog 

Ship iKe following^ 
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inside this package on your Jobber's shelf... 




is the world's tou g hest transformer 




Her metre teoling meet* 
all M1L*T~27 jpeci. 
Sleel baie cover is 
deep-teal soldered inio 
ea&Ci Ceramic buihings. 
Si ud- mounted unit. 




S-TYPE 

Steel base coyer filled 
with phenolic te'minal 
board. Convenient 
numbered solder log 
I ermi na I j, Ffange- 
mounied unit. 



With 10" color-coded 
leads brought our 
through frbre board 
base cover. Lead ends 
areslripped and tinned 
for easy soldering. 
Flange-mounted unit. 



there's nothing tougher 
than CHICAGO 

Sealed-in-Steel" construction 

CMiCAGO"New Equipment" transformers 
(available in 3 mountings) feature one- 
piece drawn-steel cases— the strongest, 
toughest, best-looking units you can 
buy. The one-piece seamless design, 
enclosing an electronically perfect con- 
struction, provides the best possible 
electrostatic and magnetic shielding, 
with complete protection against ad- 
verse atmospheric conditions. For every 
application: Power, Bias, Filament, 
Filter Reactor, Audio, MIL-T-27, Step- 
down — ask your electronic parts dis- 
tributor for Chicago "Sealed -m -Steel M 
Transformers— the world's toughest 
with that exti'a margin of dependability. 



Free CHICAGO Complete Line Catalog 

You'll wonl the full detaNs on alt CHICAGO "Scaled. 
fn-Sleel" New Equipment Irons form en and complcle 
replace men! trcniformer |friei\ Wnlc (or your free 
CHICAGO Cololog today, ar gef 
a copy from your elecrronfc parlj 
d<ilnbu[or. 



CHICAGO STANDARD TRANSFORMER CORP. 

350I W. ADDISON ST., CHICAGO 18, ILL. 
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Don't let the Capitols go by, then, without 
making your own decision. A lot depends, p£« 
member, on the acoustics En your listening room. 
It is a safe fret Hint Capitol records Will sound 
terrific in a bit?, live listening' room. For a small, 
padded living room, try London or the earlier and 
very live Mercury Living Presence discs. 

Aibcnix-Arbos: Iberia. Orch. des Concerts 
Colonne, Sebastian. Urania URLP 7085 

F2ure: PeUeas et MeNsande; Dukas: La 
PerL Orch. des Concerts Colonne, Sebas- 
tian. Urania URLP 7097 

Urania in the past ball fiwSfc^ reissuing assorted 
German radio tapes— -my impression being" that 
the elates have progressed a bit faster than time 
ha* and arc uotv almost caught up in the niasn. 
Slaving begun with early German tapirs probnbly 
from before U'c knew there was such a thing:. I 

take it that Urania's "50 15,000—'' tr:sde mark 

now indicates its brand new records ; the above 
are two of the kind. A sharp, glittering technique 
hut with a good background liven ess make these 
excellent rjs to Hi-Fi acoustics. The string lotic 
js bright, well blended and not too stcoly, which 
is more than can be sciid o> most, of the discs 
above, all ot which these surpass. Clean record- 
ing, too. and hue surfaces. 

The Dukas Faure disc is musically unusual, the 
Faure piece — a mild and attractive item, the 
Dukas a novelty of stunning unimportance — it 
has a superb army of orchestral brilliance, up to 
the famous Apprentice Sorcerer, but practically 
no content at alL Sheer, brilliantly contrived 
noise and as such it makes splendid 1IE-FLI 



TECHNICANA 



High Fidelity 

An editorial on the meaning and use of 
the term high fidelity ("la hamc fidelite'*) 
appears in the June, 1953 Revue du Sou, 
signed by M. J. dc Cadenet. It is defined as 
. . the §l&Uty possessed by an electro- 
acoustic chain that would give the listener 
the same auditory impression as if his cars 
had replaced the recording microphone'. 
But M. de Cadenet concludes that technical 
exactitude (which would necessarily in- 
volve binaural processes) is not the com- 
p lc te aus w e r. The results are j i idered 
aesthetically, and it is felt that musical 
standards must be involved. We have too 
much of a tendency to consider the quality 
of an electro-acoustic installation on a 
purely technical plan. Comparison with the 
original, it is concluded, mlist be on an 
''aesthetic plane,'* which may not yield the 
same results as purely physical fidelity. 

This reviewer might add that if the 
electro-acoustic chain that is being dis- 
cussed does not go beyond the recording 
microphone or the reproducing loudspeaker, 
and it such factors as the relative acoustical 
conditions between the concert hall and 
the living room, the balance of sound from 
the different instruments, and so on ;lic 
not taken into account there can be little 
to disagree with in this editorial. 

Record Surface Noise 

The July, 1953, issue of Wireless World 
reports on a lecture delivered by D. T. N. 
Williamson on "Suppressing Gramophone 
Sttrface Noise. r> Particular reference was 
made to the "impulsive" type of noise asso- 
ciated with dust particles attracted to 
plastic long-playing discs. 

Analysis of a typical pulse shows that it 
can be distinguished from recorded program 
transients by the tact that its energy content 
above 20.000 cps or so is higJtcjr. Tile use 
of a high-pass filter with this cut-off can 
therefore furnish a segregated pulse-actu- 
ated signal. Such a signal is used to operate 
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a gate circuit that squelches the program 
— musio arid noise pulse both — momentarily. 
Mr. Williamson stated that experience has 
shown the ear to be tolerant of individual 
pulse deletions of up to 250 microseconds 
duration. The cumulative time taken up by 
the cut-oft periods, however, could be as 
hi^h as one tenth of the total program 
time. 

''Clicks" were successfully removed from 
a specially marked record, but it is stated 
that some further work i* required to perfect 
the gating circuit. 



LP Record Pickups 

The July, 1953, issue of Wireless World 
also carried an article by G. H. Russell, 
discussing "Inexpensive Pickups on Long- 
Playing Records." Mr. Russell points out 
that the increased compliance of the long- 
playing record material reduces the fre- 
quency of the high-frequency pickup reson- 
ances. Tests conducted with a moderately 
priced pickup, using an LP test record, 
showed a very annoy mg peak of about 12 
dh at 9.000 cps. (See Fig. 1) Such a peak j 
results in a buzzing string tone ("reminis- 
cent of a cloud of mosquitoes in flight") , 
in rapid cut-off as the frequency of the 
recorded signal is raised, and in an ampli- 
fication of distortion in the recording. 

A pickup whose upper resonance is above 
14,000 cps is expensive, and also involves 
added amplification due to relatively low 
output. The solution to the resonance prob- 
lem proposed here is the use of an anti- 
rcsonaut electrical circuit, shown in (A) 
of fig. 2. The improvement in pickup per- 
formance from the original response is 
evident from the graph in (B). 
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Member, Audio Engineering Society 
Vice President. DavM Bojreii Co., Inc. 



ANOTHER SURPRISE FROM 
A SURPRISING AMPLIFIER: 




The Bogen DB10A now features 
Record Compensation (and the 
cost is still only $54.45) 

For several years now, the Bogen 
DB10 amplifier has been supplying 
a very happy solution to the problem 
of how to assemble a good system at 
a realistic price. 

By selecting the DB10 (and the 
later DB10-l)j thousands of pur- 
chasers have saved enough money on 
the amplifier to be able to afford a 
really good speaker set-up. (I think 
this makes for a more sensibly bal- 
anced system, since it is generally 
acknowledged that amplifiers have 
been brought to a higher stage of 
perfection today than speakers.) 

To this field-proved amplifier, our 
Engineering Dept. has added a new 
refinement for 1954 : record equali- 
zation control Through the use of 
3 additional positions on the circuit 
selector switch, the listener will now 
be able to compensate for the vary- 
ing characteristics of the different 
makes of records in his collection: 
"LP' 1 position — Approximately equal 
to the AES curve; for optimum re- 
sponse from American microgroove 
records. 

M 7s" position — For shellac classical 
records (in good condition). 
"Pop" position — Similar to the "78", 
with a sharp cut-off (about 2000 
cycles) for a more mellow tone, and 
for reducing surface noise of worn 
records. 

In addition, we provide calibrated 
tone controls to correct modifications 
for other records, such as FFRR 
and orthophonic. 

Bogen 

for 25 year& t manufacturers 
of fine electronic equipment 



The Saturday Review Home Booh 
of Recorded Mxisic and Sound Repro- 
duction writes of the Bogen DB10: 
"This is a compact little marvel of 
tone and versatility for the price. It 
was resourceful enough to compete 
over most of its range with several 
amplifiers costing three times as 
much . . 

Now you get record equalization t00j 
and the price is still only §54.45. 




Companion FM-AM Tuner 
is the Bogen R604 

This unit fills a real need in the 
market for an FM-AM tuner with a 
solid circuitry, excellent perform- 
ance and minimum controls, to sell 
for under $100. Sensitivity is 5 
micro-volts for 30 db quieting. FM 
Frequency Response is 50-15,000 cps 
■± 1 db. Stability is exceptionally 
good, with Automatic Frequency 
Control and temperature-stabilized 
oscillator effectively preventing drift 
and eliminating warm-up period. 



Send for your copy of 
"Understanding High Fidelity" 
This book, we think, 
strikes a nice balance 
between theory and the 
practical aspects of hi-fi. 
It covers such subjects as ; 
How to evaluate and 
select the best compo- 
nents for your location, 
listening requirements 
and budget. For a copy, 
mail the coupon with '25<t. 



i in ! n v 



MAIL COUPON NOW 



David Boffon Co-» Inc., Dept. VL 
[ 20 Ninth Ave, Now York 14, N, Y, 

II 

fiend "Understanding Hi#h Fidelity*' (for 
which I enclose 25^), and free ctilnloer. 



j nddreaa - 
city 



_zone «tate_ 



□ Send free catalog only. 
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NEW PRODUCTS 



e Magnetic Amplifiers. Remarkably high 
power handling 1 capability £or their size 
and weight characterizes a new line <jf 
miniaturized magnetic am pi tiers now 
being manufactured by D & R, Ltd,, 102 
BX Gutie rre^ S t . > S a n t : i I-*;i r ba rn , Ca 1 i 1\ 
Special core materials, winding tech- 
niques, and mountings, coupled with the 
use of high-frequency rue. power, permits 




aUaininwiL of rapid respppspe time and 
high power-handling capacity in units 
extremely simII unci light. The Model 
M A-4$ illustrated weighs only three 
ounces, yoL de-livery a power output con- 
servatively rated 25 watts, 

• High-Gain Audio Input Tube. Ampli- 
Hoi - manufacturers primarily will find 
interest in the Gene lex Type X7 20 pen* 
t<jde, a low-hum, low-jmise, low-micro- 
phonic vol t age-am pi i fying tube manufac- 
tured by General Klcetrio Company, Ltd., 
of England, ;md marketed in tins country 
by British Industries Corporation, lG'l 
Dunne St., New York 13, N. V. The 
fits a standard 0-pin miniature socket, 
and has been expressly designed for use 
in high -gain preamplifier and equalizer 
stages. An internal shield completely 




surrounding the elements is one of the 
tube's features. Data sheets giving full 
technical information find performance 
curves are available from British Indus- 
tries Corporation. 

• Craftsmen PM Tuxier. Remark able per- 
formance characteristics are embodied in 
the new Model CftOO FM Tuner, recently 
introduced hy The Radio Craftsmen, Inc., 
4401 N, Kavenswood, Chicago 40, 111, De- 




signed for unusual seusitivitv, low distor- 
t ion, and m a xi m urn stabili ty , the tune r 
includes a number of advancements in 
circuitry and components. Caseode double- 



triode r-f amplifier affords sensitivity of 
i jiv for 20 db quieting. Low regeneration 
and easily Aligned transitional ly-ooupled 
i-f stages result in less than .05 per cent 
intemmdulation throughout the entire cir- 
cuit. Amplified AFC reduces drift lfll) 
times. Tubes may be replaced without 
need for realignment. AFC action is con- 
tinuously variable. Descriptive sheet avail- 
able on request. 

• "Write-On" labeling Tape. Identifica- 
tion of tape recordings is made easier 
with "Scotch" write-on tone No, 4K, re- 
cently introduced by Minnesota Alining 
and Manufacturing Co., St. Paul 6, Minn. 
Pressure sensative, the tape is supplied 
in a continuous roll of 40 labels which 
are applied direcily to the sides of th<> 
reels. Printed on the while tape is "Reel 




Xo. — Data — Subject", together with 
blanks for filling in the desired infornm- 
tiom The tape is supplied with a special 
matte Onish which can be written on with 
pen or pencil. 

• Scott Transcription Amplifier. Resem- 
bling in appearance the "front end" of :i 
conventional remote-control amplifier and 
but lit t le larger in sixe, the new Scot l 
Model 9S-A is in reality a complete 10- 
wall amplifier and power supply, including 
preamp-ecjualizer and full-range controls. 
Treble and bass controls afford both boost 
and cut, and arc continuously variable, 
An automatic loudness control is pro- 




vided with means for adjusting compen- 
sation from zero to full. Selector switch 
permits ready choice of four inputs. Fre- 
quency response is f!at from 20 to !-!0.000 
ops. Harmonic distortion is less than 0.N 
per cent and intermediation under 0.3 per 
cent at 10 watts. Output tubes arc bal- 
anced automatically by a self-balancing 
phase-in verier system. Dimensions are 
IS Vi x 3ft x 9^ ms. Desciptive bulletin 
will be mailed on request to Hermon Hos- 
mer Scott, Inc., 3$j Putnam Ave, Cam- 
bridge 20> Mass. 



• Bell mgh-Pirtelity Amplifier. Although 
moderate in price, tha new Bell Model 21051 




amplifier represents no compromise in 
audio characteristics or operating flexi- 
bility. Output is 12 watts at less than one 
per cent distortion, and frequency re- 
sponse is 20 to 20,000 ops + 0.5 db. Six con- 
trols include a seven-position selector 



switch which provides equalisiat ion for all 
types of records, as well as inputs for TV, 
tape, and tuner. Speaker outputs have im- 
pedances of 4, S> and 16 ohms. There is 
also a high-impedance output jack for 
feeding 1 recorders. Volume control is com- 
pensated. Separate bass and treble controls 
provide both boost and droop. Removable 
brushed -bronze eseutsc-heon and 1 %-in, 
extension shafts simplify mounting in any 
cabinet. Bell Sound Systems, Inc,, Colum- 
bus, Ohio- 



• E-V 4- Way Speaker System. Handsome 
cabinetry is combined with advanced engi- 
neering: design In the Georgian, a new 




E 1 ec t r o -Voice m u 1 U sp e alter re p ro d ucer 
which utilizes a Klipsch "K" horn with 
special 1 5 - i s i . driver for exceptional bass 
response. An electrical crossover feeds 
frequencies a hove 300 ops to a compres- 
sion-type born- loaded mid -low frequency 
driver with 5S-in. path length. An acoustic 
crossover confines frequencies from 1000 
to :iaf>0 cps to a special diffract ion horn. 
Above 3500 cps, an U-V Super Sonax very- 
high-frequency driver takes over to ex- 
tend response beyond the upper limit of 
audibility. The unit is equipped with two 
controls, one to govern '"presence", the 
other to control brillance. Dimensions are 
52" h x 34" w x 26" d. For complete de- 
scription and technical specifications write 
to Eltrctro-Voice, Inc.. Uuehanan, Mich. 

• Iiow-Priced Tape Recorder. Introduced 
as the lowest priced tape recorder with 
comparable characteristics, the new Telec- 
trotape is a dual-track unit with operating 
speed of Z% ips. Features include fast 
forward and rewind, three high-impedance 
inputs, and recording level indicator, A 




single control permits switching from 
record to play to idle. The unit handles 
spools up to 5-in. diameter, and may be 
operated with the cover closed, ft is 
housed in an attraetrive luggage-type car- 
rying case and measures 7 x 10 x 11 ins. 
Weight is 14 lbs. Manufactured bv Telec- 
trosontc Corporation, So-lS 37th St., Loner 
Island City 1, N> Y. 



AUDIO ENGINEERING • DECEMBER, 1953 



www.americanradiohistorv.co 



HRRUEV the House of Audio 





RIVER EDGE I REK-O-KUT 



i; 



LOWBOY Model P-1260 
For TV and Hi-Fi 

A sturdily constructed, handsomely 
finished 60-1 nch cabinet designed 
to bauie TV chassis and Hi-fi conv 
ponsntt. Accommodates picture tubes up (a 21 -inches with li-inch 
loudspeaker, and 37-inch tube with 124 nth speaker. When \5-fnch 
i pea Iter li used, record storage compartment, shown in illustration, ii 
eliminated. Mode with permo-honded heavy plywood and lumber, treat- 
ed wiih protective Jocquor, and hand rubbed. Styling ti modern and 
matches any decor. 

Model in Cherry or Cordovan Mahogany. 



$195.00 



MAGNECORD 

PROFESSIONAL 
TAPE RECORDER 

M80 Series 

Provides full range response; 30 to 
> 5,000 cycle* at 7'/> inches/sec, and 30 
to 20,000 cyclei al \5 inches/iec. Kai 
new, i lot-loading foot tire, and automatic 
tape lifter. After loading, all operations 
ore pushbutton control. Starts and steps 
within 1/10 iccond. Accommodates JO'/j 
inch reeli. Flutter and wow are lest than .1% at 15 inches/sec. Em- 
ploys high quality, low noise amplifiers with di red-coupled cathode input 
slagos. Con be adapted for remote operation. 

. ™ $1240.00 

1295.00 

M80-ACC console complete with cabinet ^ - - ™..1345.0O 




M80-A chassis onJy for /acV mounting 
MBO-AC portable, with coses 



GARRARD 

CROWN 
RECORD CHANGER 
Model RC-90 

An entirety new changer with outstand- 
ing innovation!. A new (ype of 4-pole motor provide* absolutely * i lont 
operation, ond freedom from wow, waver, end rumble Gives imlarvf 
selection of speeds with all three speeds od jut to bio — 3 rpm. Other 
features include; gentle author platform, weighted turntable, manuol 
position for single records, finger-lift far manuol use of tone arm, muling 
switch, automatic shutoff, ond intefchongcble plug-in cartridge heads. 




Model RC-90 Record Changer 



Leu cartridge $66.00 




The NEW 

TRAVIS TAPAK 

Portable 
TAPE RECORDER 

A dry-cell botlary'Operated rape 
recorder which closes up to 
small .suitcase sixes IOxMx^Vj 
inches. Tho Tapok ii ideally 
suited for on-locatioft recording anywhere: at sea, in the air, aboard 
froins, in con, or on foot. It eroses, records, monitors, and hos built-in 
editing device. Provides for fait power-rewind ond instantaneous playback 
through single earphone headset. Drive mechanism is spri ng-powerod> 
Rum 5-6 minute* on one winding^ Indicate* when spring has run down, 
and permits rewinding wiihoui interrupting recording operation. Record* 
al 7Vj'7iec. 

Complete with microphone, earphone, Iwo flash cell A £3 aa A C 
batteries, and 67V 3 v. B battery.. , ...... 4>«J,*T.4j 

Visit the HARVEY AUDIOrorium 

~1 




12-inch, 3-Speed TURNTABLES 
Model L-743 

A broadcast quality turntable designed fo/ 
discriminating user* . . . professionals and 
audiophilos. Driven by 4-pole motor. Turntable 
itself ir made of cost aluminum, and exerts no pull 
on magnetic cartridges. It it precision machined with a heavy rtm for 
dynamically balanced flywheel action. 

A single knab permits instantaneous selection of any record speed: 33Vi< 
45, or 78 rpm. Record sTippago is eliminated through use af new mot 
material. There li virtually no rumble, wow or flutter. Complete with 45 
rpm record adapter _ „ . ... , 50 

Model T-12H A Deluxe version of the above for the ultimate in turn, 
table design for 33 Va end 78 rpm only. Driven by constant speed 
hysteresis synchronous motor $1 1 9 50 




The R E L 

Precedent 

FM TUNER 



Unquestionably tho finest FM tuner 
ever made. This successor to the famous 6A6b incorporates every im- 
portant advance developed in tho art of FM reception. Sensitivity is 2 
microvolts for better than 40db Quieting. Frequency response is 30 to 
40,000 cycles ± Idb. Wovcform distortion is less than .5% for 100% 
modulation. Provider 2-volt output to high impedance, and .2 vails to 
600 ohms. Front panel Includes slide-rule dial, toning meter, signal 
strength meter, tuning control, radio frequency and audio gain controls, 
and power switch. Power suppJy is self-contained. Supplied complete 
with tubes. 

Chassis only (for custom installation*] 

Relay Rock Model , -, , 

Cabinet Modal (Mahogany, Walnut or Blonde) 



$325.00 

335.00 

.„ 360.00 




The FERRANTI 

RIBBON 
PICKUP 

Designed by D. T. M. Williamson, this new pickup represents years of 
study and development. It is o complete unit of pickup head and arm 
with the head i nferc hengcoble for either standard or microgroovc 
records. 

Frequency /esponie is uniform to 20,000 cycles wiih output provided to 
100 kc. Only 3 grams stylus pressure. Mechanical resonance has been 
kepi to 3 cycles, well below jhe recording range, Greater than normal 
compliance promotes uniform response and mlnimiies record wear. Both 
heads employ diamond slyii with an elliplitof stylus used for standard 
groove record*. When used with appropriate transformer, output is 20 
mv into 100,000 ohms. 

Ferrpnti Pickup with arm and chTZ. Hf 

transformer _^ ^ „ !J>/ 0*7-> 

Specify standord or rulcrogroove. 

Extra Head [standard or microgroove) .37.50 



R.C.A. MICROPHONES 

Broadcast quality units oF tested ond proven performance 
ideal (or on-lhe-oir and recording studio applications. 
Known to, and preferred by leading sound engineers. 




Model 44-BX (Ribbon) 

Model BK-l-A (Pressure) 

Model 77-D (Poly-Directional).. 



$129.00 
79.50 

175.00 



If you want to See and Hear the 
finest ■ . . ihe widest selection of 
high fidelity equipment . ♦ < be sure 
to vliit the HARVEY AUDIOtorium/ 
It will thrill you. 

NOTE: Prices Net, F.O.B., N.Y.C 
Subject to change without notice. 



RADIO COMPANY. INC 



103 W t 43rd Street, New York 36, N. Y. JUdson 2-1500 
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let 

DUBBINGS show 

you the simple, accurate way to 

PLOT YOUR OWN FREQUENCY CURVES 

with our new. inexpensive test instrument: 
D-500 TEST LEVEL INDICATOR 

and two new. and different test records: 

D-100 AND D-101 FOR PHONO PERFORMANCE 



THIS IS WHAT MUSIC LOVERS CAN NOW DO! 



"THE MEASURE OF YOUR 
PHONOGRAPH'S PERFORMANCE" 

Check frequency response ( 30-12,000 cps 
flat response. ) . Check for Rumble, Hum, 
Flutter and Wow . Check stylus compliance 
and tone arm tracking ability. 

"THE MEASURE OF YOUR PHONOGRAPH'S 
EQUALIZATION". ..Plot your own 
recording characteristic curves for Columbia 
LP, AES, NARTB, RCAV'New Orthophomc" 



with the TEST LEVEL INDICATOR 

Calibrate your equalizer for flat response 
on all recording characteristic curves. 
Calibrate your amplifier tone controls 
to double for an equalizer. 

WITH PRECISION ...WITHOUT 

EXPENSIVE VOLTMETERS. 




order from 
your local 
dealer or 
mail this 
coupon to: 

DUBBINGS co, iNc 

DEPT. AE 3 

41-10 45 ST..U.C.4,N.Y 
STillwall 4-7370 



Enclosed is □ Check □ Money Order (or $>. 
□ 0-100 TEST RECORD @ $3.50 



□ D-101 TEST RECORD @ $4.95 $ 

□ D-500 TEST LEVEL INDICATOR @ $3.95 $ 

Postage and Handling $ .50 

TOTAL....* 

□ HI-FI CATALOGUE □ RECORDING SERVICE BULLETIN "B" 



Liiy... 



..Zmic Sl/Hr.. 



NEW LITERATURE 

• Vaco products Company, 3 IT Til- Ontario 
Sr.., Chicago 11, 111., illustrate and de- 
scribes screw drivers of sJifl^C every 
typo, including all of the recessed head 
models, in a new pocket piece now being 
distributed to dealers. Of particular in- 
t^rest to duello engineers ts a non-mag- 
netic unit made of beryl Hum copper 
which should he an excellent tool Cor 
servicing tape recorders. 

• Minnesota Mining" and Manufacturing* 
Co.. 900 Fauquier St., St. Paul ti, Mi mi., 
will mail upon written request two recent 
issues of "Sound Talk" bulletins titled 
respectively "Low Frequency problems 
in Magnetic Recording" and "Splicing 
Techniques for Magnetic Tape." Both ><( 
these publications are worthy additions 
to any collection of magnetic recording 
data. 

• O. S, Cinema Supply Corp., GQ2 w. 

ii2nd St., Now York 10, N. Y ., doe* an 
obedient jm> of living up to its reputa- 
tion as "The Department Store of the 
Motion Picture Industry'' with a new S0- 
page catalog commemorating the firm's 
2Sth anniversary. Virtually every median- 
leal and electronic device required for 
motion picture film production is listed 
and priced. A handy cross-reference index 
assists in finding any item desired. 

e Sun Radio and Electronics Co., Inc-» t.5n 
Sixth Avenue, New York 11» X\ X., in its 
new High Fidelity Audio Equipment 
Catalog, features an absorbing five-thou- 
sand-word ariiele on the subject of plan- 
ning and installing n. home music system. 
Hundreds of illustrations and descriptive 
text cover the many high fidelity items 
on the market today. 

6 Cannon Electric Company, 3200 Hum- 
boldt St., I.os Angeles :n, Calif>, recently 
issued a revised bulletin on its XT,, series 
of low-level sound connectors, Coded 
tl>« 1-page 2 -color pamphlet 
contains detailed technical information 
and is fully illustrated with dimensional 
sketches, sectional drawings, and exploded 
views of plug and receptacle Copy will he 
mailed upon request. 

• CBS-^ytron, Danvers, Mass., has pre- 
pared a series of design rating charts and 
curves defining the performance of the 
firm's new Type 5 AW 4 high- vacuum rec- 
tifier under a wide variety of operating 
conditions. A CTS-rated tube, the 5A.W4 
is designed to replace the 5LH. H has 
electrical characteristics similar to those 
of the older tube, but it incorporates 
many of the features of transmitting 
tubes which afford much longer Hfo. 

• General Cement Manufacturing' Co-> 001 

Taylor St., Roekforo', 111., has just an- 
nounced a new 6^-pagc catalog whlbh 
gives detailed descriptions, specific;! t mns, 
and prices of the complete line of C-C 
products for use in the manufacture and 
repair of electronic equipment- Requests 
should specify Catalog 156, 

• Engineering Products Department, RCA 

Victor Division, Camden 2, N. J., applies 
the self-explanatory title "Power Plant 
Communications Systems" to a new 1 G- 
page booklet in which arc graph u-ally 
shown many methods of using surh sys- 
tems to improve operating efficiency. This 
publication should be in the h:imls of all 
concerned with power plant management. 
Requests Should specify Form p-831. 

« Terminal Radio Corporation^ SB Cort- 
land t Hi., New York 7, X. Y., is now dis- 
tributing the new 1051 cdithm of flic 
Terminal Audio Guide. One of the more 
complete catalogs of its kind* it contains 
130 pages devoted solely to audio equip- 
ment for both professional and custom 
hi-fi installations. Classifications include: 
Radio and TV tuners; record changers; 
recorders and recording equipment; ampli- 
fiers: speakers; cabinets: parts and acces- 
sories. Copy will be mailed free on request* 
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DISC RECORD 

[ from paijc 21) 

switch that is closed at the start of a 
recording; terminals 1 and 3 to the 
Micro-switch that is closed at the end 
ui the recording; terminals 5 and 6 go 
to a toggle switch on the recorder base 
for manual control of the turntable 
motor. 

The operating- sequence is as follows: 

1. Put on blank disc and screw down 
conical aluminum clamping - nut. 

2. Connect tape recorder to auto- 
matic SP IK ALL I N T i; CONTROLS pltl£\ 

% Turn on a.c. power to both re- 
corders. 

4. Put edited tape on Ampex; set 
controls for playback, 

5. Turn on suction pump. 

6. With meter switch on in-: at, press 
stylus switch and. set heat adjusting- 
rheostat so that meter indicates 0 VU. 
Then set meter switch at microgroove 
or standard, as required. Set equaliza- 
tion and gain controls also, 

7. Turn turntable switch ox. 

S> Turn microscope lamp switch on. 

9. Lower cutter head to record and 
check groove with microscope. 

11. Cut a run-in spiral by depressing 
max ual push-button (to get a lead-in 
groove for record changer operation. 

10. Set spiralling selector at SEPARA- 
TION. 

12. Start tape. 

The recording is now being - dubbed. 
This continues until a foil strip closes 
the contacts on the automatic spiralling 
control. When this occurs, a spiral 
groove is cut lor about 3/32 in. (meas- 
ured radially) and then the recording 
of the next selection on the tape starts. 
Al the end of this selection, another 
foil marker again starts the spiralling 
motor, and the cycle is repeated until 
the last selection is being cut. 

The operator may now remove the 
finished record, put on another blank, 
and start the cycle once more. The equip- 
ment described enables the average good 
operator to take care of about twelve 
recording set-ups simultaneously, instead 
of the usual two or three- 




Fig. 2, The audio section of the control panel, 
in schematic form. 




of recorded music 

THE H EAT H K I T 

RECORD 
PLAYER KIT 



# Plays all record sizes, afl speeds 

# Newly developed ceramic car* 
t ridge 

# Dual Matched speakers 

# Acoustically correct cabinet en- 
closure 

# Automatic shut off for changer 
and amplifier 

Here is a new introduction to 
quality record reproduction. A 
simple to opentte compact table 
top model with none of the spe- 
cialized custom installation prob- 
lems usually associated with high 
fidelity systems. Two marched 
speakers mounted in an acoustic- 
ally correct, enclosure reproduce 
ail of the music on the record, re- 
production with the unique sen- 
sation of being in a halo of glorious sound. This 
spectacular characteristic is possible only because 
of the diffused non-direcrional properties of the 
matched speakers. The performance level of the Heath- 
tej^Z^-fi&ffi' kit Dual is easily superior to that of the ordinary 

phonograph or console selling for many, many times the price of the Dual. 

Automatic record changer plays all three si^es at all three speeds with automatic 
shut off for borh changer and amplifier after the last record is played, A wide 
range ceramic cartridge features an ingenious "turn-under" twin sapphire stylus 
for LP or 7S records without turning the cartridge. Simplified easy to assemble 
four tube amplifier featuring compensated volume control and separate tone con- 
trol. Proxy! in impregnated fabric covered cabinet supplied completely assembled, 
You. build only the amplifier from simple detailed step- by-step instructions. No 
specialized tools or knowledge required. 

1| a kit project has ever tempted you here is the perfect introduction to an 
interesting and exciting pastime. The Hearhkit Dual Kit includes cabinet, record 
changer, two 6" speakers, tubes and all circuit components required for amplifier 
construction. Build the Heatbkit Dual and enjoy unusually realistic room iilling 
reproduction of fine recorded music. 



o i h e r 0 pamacc4 

HEATHKIT AMPLIFIERS 



i 



THE HEATHKIT 6 WATT 

AMPLIFIER KIT 

Model A-7B 

$1550 

Ship. Wl. 10 lbs. 

* The He^hkit Moilc-l 
A-7D ^Am^lifier (en- 
lures separate buns 
and treble tone con- 
trols — two compensated iuputi — thece 
owpur impedance* 4„ 8. nac: 16 nhnu — 
frequency raponfc "± 1 Vi t!b from 20 to 
20*000 cycles — push puis bcinu power 
out put ar /uil 6 watts. 
HtAihklt Model A-7C with 
preamplifier stiige.,,I,„ $ 1 /. 50 




HEATHKIT FIDELITY 

AMPLIFIER KIT 

$3550 

Model A-9A 
Ship. W*. 17 lbs. 

A 20 -watt high ftdeU- 
ry amplifier especially 
designed for custom in- 
stfillnrtrms. Low hum and noise level 
y pi a miniature dual rriodes to pre* 
amplifier and tone comrol circuits. 
Four atwitch selected inputs. Frequen- 
cy response =fc 1 dl> 20 to 20.000 
cycles, Output impedances of 4, 8, 
and \6 ohms. 




Write For Free 

CATALOG 

New 32 pcigo 1953 
CdcJog all Wits, 

specifications, sche- 
matics and lafesl 
prfee information. 





HEATH COMPANY 

BENTON HARBOR 25 
MICHIGAN 



YOU SAVE BY ORDERING DIRECT FROM FACTORY 
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Now At Leonard 
A New Peak 
In Listening Pleasure! 




BEAM QUAD AMPLIFIER 
& CONTROL UNIT 




am pli 6 er $120 not 

control unit > . . . $130 net 



Here is one of the finest amplifiers 
made today . . . brought to even 
greater perfection by the amazing 
new Beam Control Unit. Techni- 
cally perfect . . . almost audibly 
perfect . . . The Beam Quad gives 
you a new ease of operation! 

Guess work and effort are elimi- 
nated . . . Replaced by pushbutton 
controls, automatic circuit correc- 
tion, harmonic filtering and many 
other brand new, built-in devices. 

Full range fidelity— 10 to 60 : 000 
cps; Built in pre-amp. 1.5—4-0 mv. 
inputs; Less than 0.03% distor- 
tion. Automatic circuit correction. 

Mail & Phone Orders filled . . . 
25% Deposit, Balance COD. Send 
for Free Hi-Fi Catalogue, "L 1 M 

LEONARD RADIO 

69 Cortlandt St. 
New York City 
COrtiandt 7-0315 
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PHONOGRAPH CARTRIDGE 

(fro)ii page 23) 




Ifl ■ IMPEDANGE Of RECORD GROOVE 

U1 ■ MASS OF NEEDLE TIP 

Mi ' MASS OF NEEOLE CHUCK 8 ELEMENT CLAMP 

C\ ' COMPLIANCE OF NEEOLE SHANK 

MS - MASS OF TONE ARM 

M4C3 ■ MASS a COMPLIANCE OF CERAMIC ELEMENT 







s M5 


J. 




= c< 


FM3 X 

1 < R1 





M5R1 ■ MASS B RESISTANCE OF VISCOUS DAMPING 
C4R£ p COMPLIANCE 6 RESISTANCE OF CERAMIC 

MOUNTING PAO 
C3 - COMPLIANCE OF CERAMIC ELEMENT 
T ■ ELECTRO -MECHANICAL TRANSDUCER COUPLING 

R « LOAO RESISTANCE 



Fig. 6. Electro-mechanical equivalent circuit of a ceramic pickup cartridge. 



constant. The sensitivity of this element, 
while somewhat lower than Rochclle 
Salt at 72° P., is of the same order of 
magnitude: and does not ordinarily re- 
quire changes in associated equipment. 

In all piezoelectric materials, sensi- 
tivity and dielectric constant are de- 
pendent noon temperature. In a practi- 
cal Rochelle Salt pickup, maximum 
output occurs at 72° P., and may tempo- 
rarily drop to 60 per cent of this value 
at 90° P. The temperature output curve 
of barium titauatc is relatively flat and 
the loss of sensitivity is negligible 
throughout temperature ranges en- 
countered by any phono cartridge. Be- 
cause of a dielectric constant four and 
one-half times greater than Rochclle 
Salt and an ultimate strength approxi- 
mately five and one-half times greater, 
a practical tttanatc clement can be much 
smaller in all dimensions. Accordingly, 
the effective mass of the element and 
associated drive mechanism is much 
less. Mass must be held to an absolute 
minimum to prevent excessive mechani- 
cal impedance from appearing at the 
needle with resulting distortion and in- 
creased wear on record and stylus. 

Developmenr of the Ukra-Unear Cartridge 

In the last few years, ceramic car- 
tridges have been available for use in 
commercial home phonographs. A ce- 
ramic of this type has sufficient output 
voltage to replace the majority of Ro- 
chclle Salt units. However, response 
has been restricted to 4000 to 5000 cps. 
This limitation has usually been con- 
sidered desirable. In fact, some manu- 
facturers have required a 2 5 00- cps "roll- 
ofF to minimize surface noise and 
distortion. 

Tn contrast to this performance, basic 
requirements for the Ultra-Linear ce- 



ramic cartridge were set up as follows: 

1. Frequency response was to fall 
within 2% db of the New Ortho- 
phonic curve throughout the range 
of 30 to 15,000 cps without re- 
quiring equalization in associated 
equipment. 

2. Output voltage was to be adequate 
to drive standard amplifiers with- 
out prcamplifkation. 

3. Lateral compliance should be 3.0 x 
10 -fi cm/dyne or Higher, with maxi- 
mum allowable damped vertical 
complia uc e cons i s tan t with me- 
chanical stability in all arms and 
changers. These values are im- 
portant factors in reducing record 
and stylus wean 

4. The stylus should be replaceable 
and of a standard type. 

Reinforcing the high-frequency re- 
sponse above the constant amplitude 
level a required amount is one of the 
most important problems of adapting an 
amplitude device to a complex curve 
such as the Orthophonic characteristic. 
This is often accomplished by allowing 
the system to resonate in this range and 
damping ta the desired level. The result 
is a somewhat peaked response falling 
off rapidly above resonance. Needle 
impedance can become quite high in 
such cases producing mis-tracking, dis- 
tortion and actual damage to the record 
groove. 

Damping Methods 

Damping is necessary in any cartridge 
and can be applied in a number of ways. 
Common practice is to rely on materials 
such as viscoloid, audioid, and various 
rubber compounds. While they are usu- 
a 1 1 y n eces s a ry for m o u nt i n g and re- 
st rain big the element, undesirable stiff - 



Fig. 8. Frequency re- 
sponse of E-V model 
84 cartridge 
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ness and temperature instability result 
if these materials are used entirely. The 
propei ty of a viscous material (a true 
mechanical resistance) can be expressed 
as : 

F^kv 

where F= force developed upon an im- 
mersed body, 

k - a constant dependent upon the 
viscosity of the material, 

v- velocity of motion. 

If the viscous material were utilized as 
a fulcrum or restraining medium on 
the clement, the applied force or ''drive" 
would be greater at the higher frequen- 
cies where the velocity is increasing. 
Thus it is possible to incorporate a re- 
sistance for damping purposes and> at 
the same time, to reinforce the high-fre- 
quency response. A very low "Q" can be 
obtained, which is essential for a smooth 
response. 

Viscous loading of the element is 
used in this cartridge by surrounding 
the ceramic with a viscous material. 
Coupling- to the viscous material is ad- 
justed to the correct value by means of a 
small metal vane attached to the mid- 
point of the ceramic. The material itself 
is a silicone prepared for this applica- 
tion in which values of viscosity, plas- 
ticity, mass, and stiffness have been 
established for optimum results. Silicone 
has excellent chemical and physical sta- 
bility, particularly with respect to tern- 
pcrature. 




Fig. 7. Equivalent of pickup having a capaci- 
tive impedance working into a resfstance load 
shunted by stray and circuit capacitance, 

Equivalent Circuit 

Equivalent circuits using electro-me- 
chanical analogies are often useful in 
understanding the operation of a me- 
chanical system. The equivalent circuit 
of the Ultra-Linear ceramic cartridge 
is shown in Fig. 6. The conversion^ of 
mechanical energy to electrical energy 
is represented by the transformer T. 
Ri is the actual load resistance on the 
cartridge. 

Input Circuits 

The electrical circuit of any piezoelec- 
tric device can be represented hy a ca- 
pacitance in series with a generator, as 
in Fig. 7. It should he recognized that 
the shunt capacitance of a lead and input 
circuit directly across the cartridge will 
not affect the frequency response to a 
noticeable extent. A voltage divider is 
set up consisting of the reactances of the 
ceramic capacitance (X c ) and the shunt 
capacitance (X v& ). The ratio of these 
reactances is constant at all frequencies. 
The net result is a given reduction in 
signal voltage at all frequencies. 

The low-frequency response of a ce- 
ramic cartridge, however, is directly de- 
pendent upon the value of load resistance 




BEAM 




• Full Range Fidelity 
ID to 60,000 cps— 
(Attenuated 20 to 
20,000 cps) 

• Bullt-tn Pre-Amp<, 
1.5-40 mV. Inputs 

• Push-Bulton Recording 
Equalization and 
Program Selection 

• Plug-In Matching to 
Pick-Up Type 

• Automatic Circuit 
Correction 

• Unique Stability, with 
Less Than 0.03% 
Distortion 

• Beautiful Styling to 
Match Any Decor 



The finest in contemporary amplifiers, brought 
to an even finer point by the most versatile control 
instrument ever designed— this is the new 
Beam QUAD Amplifier and Control Unit. 

Every care has been taken to assure complete 
operating facilities and faultless reproduction 
in this superb amplification system. Relatively 
perfect technically, the Ream QUAD is also 
relatively perfect audibly. And your thrill at its 
sound is enhanced by the ease of its operation — ■ 
by the fact that guesswork and effort on your 
part arc elimitiated. Push-button controls, 
automatic circuit correction, harmonic filtering 
and other built-in devices make your listening 
enjoyment absolute. Audition the QUAD Amplifier 
and Control Unit at your audio dealer's today. 
Prove to yourself that this is the world's finest 
amplification system, that here truly is a new 
standard in listening perfection. Complete 
data sheet on request- Also send for free 
brochure on revolutionary new Beam 
* ' Sten to ria n" full- ru age loudspeakers. 

QUAD It Amplifier and QC U Control Unit 

Syitcm CQmpIatc, $227.50 net 
QC U Control Unit Only $120.00 net 

QUAD 11 Ampl'titor Only $13 0.00 not 

BEAM 




BEAM INSTRUMENTS CORPORATION 

U. S> Agents 
330 FIFTH AVENUE * NEW YORK, N. Y. 



AUDIO ENGINEERING 



DECEMBER, 1953 



53 



www. 




HYCOR 



TYPE 4201 



PROGRAM EQUALIZER 




$795.00 



Features 

• LOW HUM PICKUP through the use of toroid eoiU. 
» Switch contact noises are Inaudible even a* microphone levels,: 

• Low frequency equalization peaked at 40 cycles and 100 cycles in 2 db steps up to 12 db. 

• High frequency equalization peaked or 3 kc, 5 kc and 10 kc in 2 db steps up to 12 db. 

• Low frequency attenuation in 2 db steps at 100 cycles and has a maximum attenuation of 16 db. 

• High frequency attenuation in 2 db steps at 10 kc and has a maximum attenuation of 16 db- 

General SpecLficaltms . . . 1 - j ~ 

DIMENSIONS: Standard rack panel, slotted, VA' J high. Maximum depth 7Vi" » 
Bridged "V constant impedance. 
500/600 ohms, in-out. 
1 4 db constant. 

Low .and high frequency selector switches. Low and high frequency 
controls in 2 db steps y in-out key. 

Engraved panel, medium gray baked enamel. (Special colors and 
finishes upon request.) 



CIRCUIT: 
IMPEDANCE: 
" INSERTION LOSS^ 
CONTROLS: 

FINISH: 



HYCOR SALES COMPANY 



11423 VANOWEN STREET 
NORTH HOLLYWOOD, CALIF. 



Send for Bulletin E 

Representatives: 

BEEBE ASSOCIATES 
5707 W, Lake St., Chicago. Illinois 
BURLINGAME ASSOCIATES 
103 Lafayette St.. New York City 

HARRISON ]. BLIND 
1616 Cord St.. Indianapolis 24, Ind. 



A NEW PRINCIPLE IN TURNTABLES! 



OUTSIDE 

HER DRIVE 



* NON-METALLIC TABLE 
—Solid, thick, di- 

mertsionally stable die 
stock — cork led ex covering 
— non bell-like — never needs 
lilting from well. 

•CONSTANT SPEEDS 

33.33, 45, 78.26 — "Floating Idler" decouples 
motor vibration from chassis — sturdy, micro- 
balanced 4-poIe. induction motor on isolation 
mountings, carefully positioned Jor minimum hum. 

Complex mechanisms are eliminated in 
the NEW D&R DR-1Z the most signifi- 
cant advance in tumlable design in 17 
years! 

A new magnitude in low noise level 
and IM distortion due io minimum flutter 
and vibration ... all parts easily 



THE D & R 
DR-12, or com- 
pletely new 
design, allowing; 
improvements in 
basic engineering 
never before possible] 

Turntable only, with 
standard panel mounting . . . 



$78.50 



mahogany box mounting, extra: 

accessible, machined to professional tol- 
erance - . „ especially designed for the 
more exact requirements oi LP record 
reproduction. 

Acclaimed by HI-FI excerts and broad- 
casters as the ideal combination oi lab- 
oratory quality ana moderate cost. 



See lbs NEW DR-12 at loading HI-FI dealers, or write ior 
descripbvo literature to . . . Audio Equipment Division, 
D & Ltd., 402 E. Gutierrez St., Santa Barbara, California 



(Rj). At low frequencies, X c becomes 
appreciable and a smaller portion of the 
signal is available across R t . For this 
reason, a minimum load resistance of 3 
megs is recommended for flat Lass down 
to the lowest frequency permitted by 
tone are resonance. 

Output at 1000 cps is 0.6 volt as 
measured on the RCA 12-5-49 V fre- 
quency test record. This record repre- 
sents the normal reference level for 
micros roovc recording;. Figure 8 illus- 
trates an actual response curve taken on 
the RCA record. 

Distortion tests, using the Cook "N-A 
Beam" test record indicate inter-modula- 
tion well below 2 per cent throughout 
the entire recorded range. This method 
is specified as it is easily duplicated and 
evaluated by anyone without special 
equipment. 

Extensive "A-B" listening tests have 
corroborated all laboratory data and 
demonstrated the improved performance 
of the Model 84 Ultra Linear ceramic 
cartridge. 



VIBRATION REDUCTION 

{from page 25) 

expected, the vibrations dealt with are 
those which occur at low frequencies. 
The various equations do not take reso- 
nance into account but explain the phe- 
nomenon below resonance where dy- 
namic and static deflections are nearly 
the same. If one remembers that the 
natural resonant frequency of a solid 
varies inversely with its weight and 
directly with its stiff ness, it is obvious 
to conclude that constructing panels as 
rigidly as possible helps to raise the 
resonant frequency to a region where 
d fonpi ng is m ore ea s i 1 y accom pi i sh c d 
by the use of padding and sound absorb- 
ing- materials. This is easily demon- 
strated with the test set up illustrated 
in Fig. 6. Connected in this manner, the 
oscilloscope indicates the power factor 
of the load. Ac resonance., the power 
factor is unity and a straight line ap- 
pears on the scope. Power factors at 
non- resonant frequencies show up as 
loops of various widths, [f the oscillator 
is adjusted until a panel resonance is de- 
tected, it may be observed that the ap- 
plication of hand pressure to the vibrat- 
ing panel will cause the straight line to 
open up into a loop, and by returning the 
oscillator it will be found that the reso- 
nant frequency occurs at a higher fre- 



AU0IO 
OSGlUATOR 



TO TEST SPEAKER 



Fig. 6. Test circuit used for checking imped- 
ance and resonant frequency of speaker in 
enclosure. 
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quency. During" rhis test, of course, one 
must not pick an oscillator fretjn^ncy 
whicli corresponds with the natural 
acoustical resonance of the cabinet In 
this case applying 1 pressure to the panels 
will have little effect. 

SAMPLE PROBLEM 

Consider the bass reflex cabinet shown 
Tit (A) in Figure 3. Assume that it is 
constructed of 1-in. plywood (l&-hh 
dressed), and that all corners are joined 
in Such a manner that the panels arc rig-icily 
supported, 

The top panel will exhibit the smallest 
maximum deflections because it is the 
smallest panel. The deflection of unit beam 
1 is given by equation (6). 



. K V 

" m j 



In this ca.se I s the moment of Inertia, 
Table TI is .049 and 

K iM 



38 J x .049 



■- 117 K 



Since unit beams chosen from the bottom 
or sides would have identical dimensions, 
the maximum deflection of these panels 
would be the same as the top panel. 

The maximum deflection of the front 
panel is determined by considering unit 
beam 2. In this case 



K 26' 
' 384 x .049 



= 9 36 K 



The deflection of the back panel is similar. 

Because of its shape, the area of the front 
panel below the port (6x26 in.) exhibits 
a deflection which is characteristic of nnit 
beam 3, which is a cantilever. The deflec- 
tion is given by 

•0.51 K 



8 1 5fX .049 



Tn determining the bracing required to 
reduce front and back panel vibration to a 
value consistent with the top panel, con- 
sider the load as the area defined by panel 
"P" in (B). Its width is roughly 10 inches. 
Since a unit beam has a width ot 1 inch, 
and the deflection is 936/117 or roughly 
8 times as severe as for unit beam 1, the 
requi red st iffuess of the brace beam is 
S x 10 or SO tunes that of unit beam 2. From 
Table II it may be seen that the best brace 
would be a 1x4. The stiffness factor equals 
3.49/.049, or 71, which is close enough to 
the desired value. Actually it may be more 
desirable to use a 2x3 as shown at (R) 
with a stiffness factor of 245/. 049, or 50, in 
some instances where a brace 1x4 would 
adversely affect the acoustics of the cabi- 
net. Since such effects arc generally not 
serious near the back of the cabinet, it is 
recommended that 2 x 4\s be used. Here the 
stiffness factor is 6.45/049, or 132. If three 
braces arc used as shown at (C), each will 
support approximately one fourth of the 
total load. This makes the stiffness factor 
33K 

equal to 8 X — ~ or 66 K. If the above cal- 
culations are applied successively to the 
braced panel shown at (C), two deflections 
are obtained. 

Since both sub-panels and braces vibrate 
in unison, the final deflection is obtained by 
adding the two and the sum will be found 
to equal 117 K, 

Because of the short length of unit beam 
3, sub-panel Q (A of Fig. 3) requires less 
bracing than sub-panel P. Just to be on the 
safe side however, a 2 x 3 should be in- 
stalled as shown. 

The reader will note that all the braces 
used add up to a total volume of cu. ft. 
which is about 1/12 of the cabinet volume. 



TAB" 

T If ATS A BUY 



DIAMONDS AN "LP'S 1 ' 
BEST FRIEND 

Protoft your rctenL; thnt'K "simwl" »rhic<!. Mni) 
your L^rirUijiC u'c run^ce, -styli at uo.-t nf 
l3 i .in i a m 1 1 0n3y. 

A, Diamond single. styM for Astatic, Phlko, 
Magna vox, RCA, Shirro &. Webster cartridges 

$12.00 

b. njfinmiui (.00 n lp & Mp^lno <oo:i> ?a 

for O.K. JIPX04T , 050, 05 1 carlridKu 

$14.00 

Same ex^pt dUmuildi (.001) & i.OOH) 

524.00 

C. Oinrnund finslc <.OOl) or ^003) for G.E. 

HPX040, 041, 012, OIG $1200 

Prices arc prcnaid \u ynur door* 



ARE YOU A PILE-IT? 

Record Collectors 
Your Pile, of LP's 
Nied Not Be 
Suns a', ion at ITccnrd CahlneU 
"Grow A* Von Go" 

Each ftci/Uoo Jiolcls IoO rec 
ords W 20 Vj" xDM'/i^ 
H 17Vb" In quality finish 
rt>nU04'!U>y, \vul< ml or blonde 



model 700 Oajn.' 
Model 701 Filter 
M0BCI 7B 3Cop . . 



$25. 45 
$24.45 
$ 4.75 




HI-FI POWER SUPPLY 

Tops tor hi-fi sftinui, wniiauv 
tatk or Miriiliir Lin:[d)fiur^. Now 
"i^ln" " runs mm vuimsc puivcr 
supply. ClpJltu & raivacllfjr fil- 
lereil. :*To rfi-'uixUTl. output 
420 V/250 IVIA. D.C. fil.v 
munl : A t C. 1 xct /G amp 
or (wo C> :* v common ill <; 
:nn[.i hcIi, Filament; A.C 5 
Wo tmp- SIs4 12" L/IO - 
B/?f" W. Wf;t. 27 lUf. 
"TAG" special $-10. vjUjc 
$18.96 





QUALITY RECORD 
CABINET 

LP 1 ! play hcsl when 
vertical ;il t$il, Coitl- 
pact, t smartly styled, 
nclccLcd m^ho^any ve- 
neer. MjrEu by master 
furniture crAftsmnn. 
r>jvldfd in four scr- 
Lions. JIoMa I 20 rec- 
ords. H 25" x W 20' 
X O 15'. Will 25 

ha: 

MotfoT 466M 
niiilioritny $13. 9S 

Model 466B 

Ulnmk $15.75 



DC ON FILAMENTS 

A must for "'super hi-fi". 
No hnm level with DC in 
iho filament fmpnly. itTlduc 
selenium recti Tier GOOO mfd 
hrvu- fl](cr or ia k 6 

volts DC/ 2 amp for nre;tmn 
or fkxapUBdr. 

' "TAD" model 2DCV 

$12.96 

ia^r/ie t>.;l or 12.(5 \/4 amp 
tfupply "TAB" model -\1>C1? 

$20.98 




"TAB" WILL BUY. SELL 
AND SWAP AS WELL 

WE SELL NEW & USED EQUIPMENT — 
ALL ITEMS AftE SOLD OM MONEY 
BACK GUARANTEE. WE BUILD TO 
YOUR SPECIFICATIONS AMD RECON- 
DITION YOUR PRESENT EQUIPMENT, 
ALL EQUIPMENT "TAB" ADVERTISES 
ON THIS PAGE IS BRAND NEW. 





NEW UNIVERSAL 
FM TUNER 

Automatic thermal drift comi>emA- 
Hon. Built, in power supply. III- 
£a in plus j;clcellvJiy. Out Durtorm-i 
hichcr priced 10 or 12. tune seta, 
Hi\iw]*«me lriahocuny I'uMnet. 
L 111/2" x W 7" k I) T 

Modal 711C $44.75 

Modol 711 less Ciibinjt $39.95 



BUDGET $ $ $ COMBO 

nxjOY m:coitns & pm. the 

MODKL n\C SUPl^HIOll POUT 
ABLE WITH A1>DKD OUTLET TO 
WORK WJTH 7 11C HI-FI TUNIlIH 

PREPAID* $130.00 

7 1 1 C T U « W 1 TI I C OI ,U.M 0 1 A 

AronEL 20r>M. prepaiu* "tait" 

SPECIAL $180.00 




PORTABLE AUTOMATIC PHONOGRAPH 

Excellent rcproducliun, hi-fi Lonsolo (jnsillly, two besvy 
duty 6" it>e:ilfnr». 8 watt, 4 tube, rminhiier,. scj»nridc Unte 
& trehlc controls, VM-951 rhan^ur A Sonntune ili]> 
cjirlrlilte. nlay-* 7, 10, 12" &. intermixes 10 & 12'/ i^c- 
ord^. KuiiuLiful fiiiiilnn U'ltUcrettt ruiiOi. 
1BW D/lGVa" W/8V4" H Sfi|>- wt. 3.0 lbs. 

Hog; $109. 9S 

- 'TA1J" H[)N'ial |>reprild 10 ynur doyr* 

Motiei 3 AG hi-n portable phouuprapii nrcn.iid , $ 89.95 



^LYNNE" 800 
HI-FI AMPLIFIER AND 
PREAMP WITH EQUALIZATION 

20-20 k 000 C]i5 within J \\h M 
Ti \.\-A\ln & 1 Va °/c h^rmoniL di^- 
LnrtiOii ;it 8 watts. Six i:0"iTOl?:. 
Ami nil the features <>r SM5.00 
amplifier*, aikled "Lymic" 

(virus. 11- W « 5' Hi. O'/iz" 
Mcdcl 800 "TAO" SjiiX-inE . - 




COLUMBIA 360 

A ROOMFUL- OF SOCXI) IV A COMPACT HI-FI 
PACKAGE. 0 SPRKl) AUTOMATIC CHANGER, 2 
SPEAKERS. TONE CONTFIOL, COMPENSATED VOL 
UM« CONTROL & 1. ATI'S T OI3STGN PEATUUES. 
SET IX HEAUTIT'UL -MAHOGANY CABIKET. 
PTi K l\\ ID '/ O V OUP DOOH k 

Model 205M table mwlel ■ $139.50 

Modol 207 M cojuoktte $169-50 

Model 107M "KD" atlzn ^[^coiii'r it clrjck . . S 24. 95 



BUY RIGHT WITH "TAB'* 
THAT'S SOUND HI-FI ADVICE 

lk'jiduiKirlcrK ica^tHC hi-fi uianuf^i'itJrcrK. He Tore hnyjud 
consult "TAiV for vuur audio needs. Outline your nrot- 
lenif; ind we- will hel;> liv iclcctiiiR, ( rndijur. exclianplnpi 
nr Ijnylni: hl-Ji eaidpincnt. M T rlte and he i:onvlnced. We 

nil the lend l :nulio mruuifatturcr^. From sty] I, plr*- 
up'ft, tiirn^. turn tallies, preauip. amplifiers., s inkers t 
i^hlncts^ rainlUnid Jons & retard furniture. 

BUY RIGHT! lJ TAB : ' WRITE! PRICED RIGHT 
WE SHIP THROUGHOUT 7HE W0R1O. 



"TAB" HIGH FIDELITY PACKAGE 

Grammes 50PG3 

S 53.90 
Garrard RC80 

$ 45.08 
G.E. RPXOSO 

$ 8.20 
G.E. A1400 

5 39.95 
Universal 711 

FM . . $ 39.95 
Tot II . S1B7.0H 

"tab" Special 

$1G2.00 





EXECUTIVE SPEED- 
WAY KIT 

A must for hi-fi's who roll 
their own. com bo hoMcr, 
asst. cliromu vanadium 
wed drill hits, K<i" tlce- 
trie drllt w/Jncol^ rhneli 
xltiiclmic-iUs for noHsh- 
inj;, niiiidJnjr. tjiifliiit^ UL 
nppvd-. poliHhed chrominni 
finish. Tn heavy vinyl 
Viatic luilslLT. Propairi* 
Mod o 1 AlOOO executive 
kU S24.00 



// THAT'S 

BUY • 




Dept. A-E 



111 LIBERTY STREET^ NEW YORK 6, N. Y., U.S.A. 



* PREPAID WITHIN 
CONTINENTAL LIMITS 
OF THE 48 STATES. 
CHECK WITH ORDER 
OB DEPOSIT. 
PH.: RECTOR 2-6245 
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The 

CLARKSTAM RV20I 

magnetic pickup with sapphire 

stylus; net price $15.00 

Discover for yourself the truly exciting 
difference a CkrksUin Magnetic Pickup 
gives to your music enjoyment — a differ- 
ence you can hear. If your ear is tuned 
to the finest in sound, you'll want the 
vivid, life-like reproduction obtainable 
only with the Clarkstan RV 201 Variable 
Reluctance Pickup — over 15,000 cycles 
of low distortion, flat response is yours. 
Ask your hi-fi sound jobber to let you 
hear this difference. Then you, too, will 
join the growing thousands of discrimi- 
nating music lovers who buy only the 
best in pickups- the Clarkstan RV 201. 

a sound investment . . * 

Type-Mngnctic, variable reluctance 
with removable stylus. 
Armature — Stvlus is armature; weight 
31 mg (.031 g) 

Response — Flat to over 15,000 cps. 
Stylus — Sapphire with standard .003" 
radius ball point or .0012" as desired. 
Styli arc interchangeable and replace- 
able. Other sizes available. 
Needle Force — 5 to 7 g for LP micro- 
groove; as low as 9 g for standard records. 
Output -60 mv at 1000 cps with lateral 
displacement of .001". 
Re co mm ended Termination — High 
impedance. 

Electrical Characteristics — Inductance 
350 milihenrics at 1000 cps; 'Q' LOS; 
DC Resistance 1450 ohms. 
Mounting — Standard holes W between 
centers, 3-48 screws. 
Weight -30 grams. 

SfE YOUR HI-FI SOUND JOBBER OR WRITE FACTORY 

r — — — — i — ■ - . . "— — — 1 

[ Pacific Transducer Corp,/ Dept. E 123 

j 11921 West Pico Blvd. * Us Angeles 64, California j 

| Q S.end me free literature on the 

Clarkstan RV 201 Magnetic Pickup. j 
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MAGNETIC TRANSFER 

(jrom pciQii 20) 



permanently magnetic condition. In- 
creasing the number of lines of flux per 
unit area of the magnetized turn allows 
more lines of flux to he induced into the 
unmagnetized turns for the same con- 
tacting areas. Tims the initially immag- 
nctized turns now have more hues of 
flux to be cut by the coil of the play- 
back head. This in turn subsequently 
allows for a greater playback or transfer 
output. The fact that the signal on the 
originally unrecorded turns of wire ap- 
pears as a series of bursts when viewed 
on an oscilliscope screen probably is de- 
pendent upon the manner in which the 
turns of wire lie against each other. 
That is, this is probably an effect of 
geometry. 

The decrease in amplitude of the trans- 



fer signal as the distance between the 
magnetized and unmaguetized portions 
of wire increased probably came about 
from the fact that the actual magneti- 
zation of one turn of wire by the next 
was an inefficient process. That is, there 
was alwa3 T S a magnetic loss and conse- 
quently the actual transfer o{ magne- 
tism became less and less the further 
along the unrecorded wire one went. 
This continued until no signal was left 
on the wire. 

The nsfe of the curves of transfer vs. 
in e r eas \ n g r eco r d i n g cu r r cn t was be- 
lieved based on the fact that as the cur- 
rent was raised, more lines of flux were 
induced in the wive and consequently 
into the unim^netizcd turns and there- 
fore, was the cause olf increased trans- 



Sample 
No. 



.004 In. 



.004 in. 
3 

.004 In. 
4 

.004 in. 



.004 in. 
(Another 
source) 



6 

.0036 in. 
7 

.0036 in. 



TABLE 1 



Trj nsf or 




1000-cps 


Transfer 


output 




17 


- 25 


22 


-25 


31 


- 4 


32 


+ 12 


32.5 


" + 16 


32 


£ 8 


31.5 


+ 9 


D 1 


+ 3 


20.5 
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+ 8 


31.5 


0 


31.5 


- 7 


30 


- 1 1 


24 
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32 
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32 
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32 
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30.5 


- 13 


29.5 
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Recording 
Current-ma 

.47 
.70 

1 30 

2 00 
10.00 
30.00 
50.00 
80.00 

.47 

.70 
1.30 
5.00 
10.00 
30.00 
50.00 
85.00 

.47 
.70 

2,0 

5.0 
10.00 
50.00 
85.00 

.47 
.70 
2.0 
5.0 
10.00 
50.00 
85.00 

.47 
.70 

2.0 

5.0 

10.0 
20.0 
85.0 

.47 
.70 
2.0 
5.0 
10.0 
50.0 
85.0 

.47 
.70 
2.0 
5.0 
10.0 
50 
85.0 



(max ) 



(max) 



hL = 320 
B, =a 2500 



H,. = 260 
B, .= 1900 



H, -440 
B r = 1080 



H, = 250 
B, = 1480 



H, =230 
B,- = 2800 



hL = 280 
B..-2600 



He = 320 
B t s 2300 
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fer. The fact that the curve leveled off 
and decreased was probably a self-de- 
magnetization effect of the tiny magne- 
tized magnets making- up the wire. As 
the recording current increased, the 
magnetic fields of these small magnets 
affected each other, i.e., demagnetized 
each other, to a greater and greater ex- 
tent. This could account for the transfer 
decrease observed. 

The reason for the higher maximum 
transfer value for .004-im wire as com- 
pared to .0036-in. wire of the same 
remanence is believed to be based upon 
the following explanation : The number 
of lines of flux for a larger sized wire 
is greater than for a wire of finer diam- 
eter, both wires having the same Br. 
That is, transfer appears to be depend- 
ent not on the number of flux lines per 
unit area but rather on the total number 
of lines for the area involved. These 



would increase as the area increased 
even though the Br remained the same. 

Conclusion 

It was learned that the remanence 
and cocrsive force of a stainless steel 
recording wire had a definite influence 
upon the transfer characteristics of the 
wire. Increasing remanence caused 
higher transfer values for a given re- 
cording current. Increasing coersive 
force necessitated higher recording cur- 
rents in order to attain the maximum 
transfer value of the wire. In addition, 
it was noted that the maximum transfer 
value attained was lower with wires of 
finer diameter, indicating the direction 
to he followed to reduce transfer. 

The author wishes to thank the Wil- 
bur B. Driver Co, for their kind per- 
mission to publish this article. 



SOUND HANDBOOK 



(from page 28) 



occasionally the oscillation is at so low 
a frequency that it can be observed as 
a very slow oscillatory motion of the 
speaker cone, sometimes referred to as 
"breathing" 

The standard cure for such regenera- 
tion is the use of added R-C sections 
of filtering, called de-coupling networks, 
as illustrated in (B) of Fig. 15 — 4. De- 
coupling networks improve the anti-hum 
effectiveness of the filter, but their pri- 
mary purpose is to prevent alternate 
stages from having a common load 
impedance. No more than two successive 
stages of amplification can be fed from 
the same B supply point without danger 
of regeneration. Phase-splitters that use 
two tubes must be considered as two 
s tag- es, and the p i ccc ding a mpl i fi e r 
should be fed from a de-coupled point. 

Hum and Noise 

We may now turn to a more detailed 
consideration of the way in which noise 
is introduced into the signal channel, 
and of ways to combat it. Although the 
additional components may be periodic 
rather than composed of random fre- 
quencies, they are classified as noise be- 
cause of their irritating nature, in ac- 
cordance with the definition of noise 
of the American Standards Association. 

Noise can be readily generated by de- 
fective tubes, resistors, capacitors, lead 
connections, and so on. We will confine 
ourselves here to discussing noise in- 
herent in original design rather than 
that resulting from defective parts. 
Three types of noise will be considered: 
hum, "microphonic'' disturbances, and 
thermal noise. Two other types of noise 
which the signal may pick up are record 
surface scratch and turntable rumble. 
These arc associated with mechanical 
activities of the pickup and of the phono- 
graph motor rather than with electronic 
flow in the amplifier, and arc referred 
to in appropriate chapters. 



Probably the most common "bug" in 
individually built or design mode) audio 
amplifiers of high gain is hum. Modern 
low-output pickups and tape reproducing 
heads require amplifiers of such gain 
that several potential sources of hum, 
which might not have had any signifi- 
cant effect in an amplifier of lower gain, 
must be carefully eliminated. 

Hum Level 

The amount of bum at the output of 
an audio amplifier, or at some point 
within the amplifier, is most often de- 
scribed in terms of the decibel relation- 
ship between the hum voltage or power 
and the maximum signal at that point. 
This procedure is followed in recogni- 
tion of the fact that the tolerable amount 
of hum depends upon its relative level 
in the total range of amplitudes being 
reproduced. The absolute amount of 
hum produced by a public address sys- 
tem in a large hall, for example, may be 
considerably greater than the hum pro- 
duced by a low-power living room am- 
plifier, hut the amount of noticeable hum 
of the two may be the same. 

A relative rating of this type, hovy- 
ever, must be used with care. There is 
a certain amount of amplifier hum out- 
put which is introduced above the vol- 
ume control and which therefore re- 
mains constant regardless of the volume 
control setting and the level of reproduc- 
tion. This hum will have a higher ratio 
to the signal when soft passages are be- 
ing reproduced. It may leap into promi- 
nence if the loudspeaker system is espe- 
cially efficient and if the maximum 
power capacity of the amplifier, upon 
which the hum rating is based, is far in 
excess of the power used. In the latter 
case it is important to know the rela- 
tionship of the hum level to the maxi- 
mum electrical output actually in use 
rather than to the output capabilities of 
the amplifier. The absolute minimum 



MAXIMUM TONAL REALISM 

In Minimum Space 
At Minimum Cost! 

KINGDOM 

SOUND COMBINATION 

featuring ffiffiffc Speakers 




Nere Is a sound combination that makes music come alive; 
}n every home. The - acoustically engineered KINGDOM 
CABINET Is made of Hardwood thlrt. Reproduces both 
high and low frequencies with full tonal realism, Small In 
size. Ver&fttUe and Decorative . . , Blends with modem or 
traditional Interiors: -furnished completely assembled willf 
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KINGDOM HP~t HIGH ?m FILTER {Shown below). All per~ : 
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charm and enchantment of the original performance , . , 
Natural, clear and crisp up to 16.000 cycles. 
COMPLETE KIND DOM SOUND COMBINATION cabinet with 
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www.americanradiohjstorv.com 



The NEW 

/ 



DC-AC CONVERTER 

by (Infffeff 




Delivers MORE Power 
for PROFESSIONAL Use 

These latest-of-atl Carter DC to AC Con- 
verters are specially engineered for pro- 
fessional and commercial applications re- 
quiring a high capacity source of 60 cycles 
AC from a DC power supply. Operates 
from storage batteries or from DC line 
voltage. Three "Custom" models, deliver- 
ing 300, 400, or SCO watts 115 or 220 V, AC. 
Wide range of input voltage, 12, 24, 32, 64, 
110 or 230 V« DC. Unequalled capacity for 
operating professional recording, sound 
movie equipment and large screen TV re- 
ceivers. Available with or without manual 
frequency control feature. 




HOW LEADING NETWORKS 
USE CARTER CONVERTERS 

Photo shows Tommy Bartlett, star of NBC 
"Welcome Travellers" program, aboard 
N.Y.C, R,ft. "Twilight Limited/' His Carter 
"Custom 1 ' Converter makes recording pos- 
sible on board the train, from regular train 
current converted to 110 V. AC< Radio net* 
works, stations, program producers use 
Carter Converters for all sorts of on-the- 
spot recording. 



MAIL COUPON FOR CATALOG 



]LT(1@I? MOTOR CO 



2646 N. Maplewood Ave, 
Chicago 47 




Carter Motor Co. 
264S N. Maplewood Ave., Chicago 47" 
Please send new catalogs containing com- 
plete information on Carter ''Custom*' Con- 
verters and other Rotary Power Supplies. 
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value oi' the output hum of an amplifier, 
in microwatts. ma} r therefore he a useful 
rating - to have in addition to the rela- 
tive rating in db below maximum output. 

The Federal Communications Com- 
mission regulations permit a total hum 
and noise level for AM broadcast sta- 
tions, exclusive of microphone and stu- 
dio noises, of 50 db below 100 per cent 
modulation ( rep r es en t i ug m ax i mu m 
audio level) at frequencies between 150 
and 5,000 cps, and 40 db down from the 
maximum signal outside of this fre- 
quency range. FM stations are required 
to keep their hum noise level 60 db be- 
low the maximum amplitude of passages 
being broadcast Modem amplifiers 
should* and commercial amplifiers usu- 
ally do meet or exceed the FM require- 
ments. 

If a 10-watt amplifier has 10 micro- 
watts of htim output the signal-to-hum 
ratio is 10/.00001, or a million to om. 
Converting to db by the power formula : 

db ■■ 10 log j- - 10 log — - - 60 

\ve find the hum level to be 60 db below 
10 watts. 

It would be extremely difficult to 
measure 10 microwatts in the low-im- 
pedance secondary of an output trans- 
former, as the voltage involved is minute. 
The voltage across the relatively high- 
impedance primary winding of the output 
transformer is much greater, and may 
be measured with a low-scale a.c. volt- 
meter or calibrated oscilloscope of known 
volts/inch sensitivity, (If the latter is 
used, peak-io-peak indications are em- 
ployed directly; sensitivity is normally 
rated in sine-wave rjms volts. ) 

The secondary is connected to the 
proper value of resistive load rather than 
to the loudspeaker, in order that the. im- 
pedance rating of the primary, which 
is a reflected value, be accurate. The 
square of the voltage across the primary, 
divided by the primary impedance, will 
then give the power of the hum output. 
For example, 0.2 volts across a 4,000- 
*ohm secondary indicates a power of 10 
mic Cmvalts, 

The hum level of voltage amplifiers is 
calculated in the same way, except that 
the db/voltage formula [db-20iog 
(U,/E:)] is used. 

Examination of the Fletcher-Munson 
curve will reveal the fact that 60-cps 
hum, at the usual order of intensity 
that might lie expected of such a dis- 
turbance, requires an intensity level at 
least 10 db higher than that of 120-cps 
hum to be heard with the same loudness. 
Suppression of hum at harmonic fre- 
quencies of the line is therefore espe- 
cially important One of the best meth- 
ods (and certainly the simplest) for 
checking Final noise level in a complete 
home reproducing system is a listening 
test, which automatically takes into con- 
sideration speaker efficiency, hum fre- 
quency, and acoustical conditions under 
which the reproducing system will per- 
form. With the volume control set for 
high but usable volume and no program 
material present, an exceedingly low 
hum level would be represented by little 
or no audible sound in a quiet room 
at a distance of two or three feet from 
the loudspeaker. 



O 1 



(■ Op ftJPPLE VOLTAGE 





Fig. 15 — 5. Application of power supply ripple 
voltage to the voltage divider consisting of 
plate resistor as an upper arm, and the parallel 
combination of tube and grid resistor as 
lower arm. 

Sources of Hum 

The sources of hum in an audio am- 
plifier may be divided into four main 
categories ; 

1. Insufficiently filtered B supply, the 
common garden variety of hum. 

2. Inductive or capacitive pick-up, by 
some point along the signal channel, 
from components or leads carrying a.c. 
or pulsating d.c. 

3. Coupling from a.c, heaters. 

4. Differences of a.c. potential along 
the chassis or between different chassis. 

Hum is also introduced into the signal 
in r f. circuits, in which case it is called 
"modulation'' or "tunable" hum. 

B l- Filtering 

Alternating ripple in the plate supply 
of a resistance-coupled stage is applied 
to the voltage divider formed by the 
load resistor and tube impedance and is 
coupled to the grid of the following 
stage, as illustrated in Fig. 15—5. It is 
sometimes thought that Bh- hum is in- 
troduced by plate modulation of the elec- 
tron stream in the tube being supplied, 
but vacuum tubes are relatively insensi- 
tive to plate voltage changes, and the 
fractional ripple voltages involved can- 
not have an appreciable effect on current 
flow. Thus the tube does not have to be 
in its socket for ripple in its plate 
supply to be introduced into the signal. 
As a matter of fact less plate supply 
hum will be introduced with the tube in 
place than without it. 

The voltage division of plate-supply 
ripple will he most favorable to a low 
hum level when the tube has low plate 
resistance, when the circuit uses a high 
value of plate resistor, and when the 
grid resistor following, which is effec- 
tively in parallel with the plate resist- 
ance of the tube, is low in value. Pen- 
todes are more susceptible to B i ripple 
than triodes because of the fact that their 
plate resistance is higher, and because 
electron flow in the tube may be screen 
modulated by the ripple voltage. The 
screen requires a more highly filtered 
supply than the plate. 

When there is doubt as to whether 
hum is due to inadequate filtering an 
extra resistance-capacitance section may 
be temporarily connected in series be- 
tween the suspected stage and the B+ 
line. For the output stage the test cir- 
cuit would have to be an inductance- 
capacitance section* 
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TIRED MAN'S CABINET 

(from page 27) 

It i^oes without saying that the work 
lias been a great deal oi enjoyment. At 
present the biggest remaining- prob- 
lem is the elimination of a small amount 
of hum which seems to originate in the 
output stages of the tuner. It has re- 
cently been w ritten that no tuner on the 
market possesses all the desirable quali- 
ties of quietness and freedom of hum 
that could be found in a good high fi- 
delity amplifier. Some day perhaps 
someone else may be confronted with 
this problem and will write a story on 
ways and means for substituting the two 
6)5 output lubes with some thing- more 
quiet This again falls into the technical 
field and the writer must wait until 
someone else more qualified is suffi- 
ciently annoyed with this problem that 
he publishes something about it. 



RECORDS 

{from ptujc 40) 

be magnified, and a slight rocking back and 
forth givus an extremely accurate "geared 
douif adjustment to exactitude. It took a 
brain to think that one up. 

The gadget wasn't designed directly for 
stylus examining, of course, and there is a 
bit oi trouble sometimes in operating on 
your needles, since styli are not ordinarily 
mounted on flat planes, But IVe managed 
usually to rest the device on some handy 
part of the cartridge and so locate the jewel 
in reasonably steady focus. It is definitely 
possible with this "mike" to see stylus 
damage, though the magnification is about 
the minimum one can get away with* 

My ' Vista" came direct from Japan (at 
an absurdly low price there) but IVe seen 
it advertised in the U.S. and you'll probably 
find it in the ads that feature such imports. 
Sold under various trade names. 

Maximilian Weil's Stylus-Disc is a some- 
what controversial offering, it seems, that 
can easily involve one in the kind of mathe- 
matics that we used to fight about in the 
first days of the microgroove — remember? 
( W 1 10 has the most distortion at wh at 
diameter?) Fll steer clear of it— I've given 
the disc a good trial on all the styli I could 
find hanging around, checked against both 
the sound and the sight, via the "Vista," 
previously described. 

The Stylus-Disc* from Auda\- P is of a 
soft material, cut with bands of eccentric 
grooves that swing the pickup from side 
to side heavily. In order to approximate 
the friction of a musical groove, ihey are 
modulated with a fixed high pitched tone, 
of about 3000 cps. You're supposed to play 
the bauds with your pickup, extra-weighted 
with a quarter dollar on the end, and ob- 
serve what happens. "Gray" effects indi- 
cate stylus trouble. The company warns 
that the disc is sensitive and detects in- 
cipent damage before it actually is risky. 

Well, T began with incipent guilt, expect- 
in": to fmd most of my much-used points 
in unmentionable condition. No such thing J 



NEV^ WILLIAMSON TYPE 



AMPLIFIER KIT 



FEATURES 

• Practically disinrtioitluE. Harmonic and i n(erm oil uf alien distortion 
fart)) lets Ihandno hall o! \% at5 walls, 

» Frequency tejpame f 1 db tim 10 cycles lit 1 00 kilocycle.;. 

» Attec Lansing PEERLESS or ACROSOUNO transformers available. 

• RrU Williamson lyje Amp li flu supjiHed vrllh matching preamp Slier. 

When ^Jeering an amplifier for Ihe heart of a fine high- 
fidelity audio system, investigate Uic outstanding advantages 
offered by the Hcathkit Williamson type Amplifier. Here is 
an amplifier thai meet?: every high -fidelity audio require- 
ment, and makes listening to rccoided nmarc a thrilling new 
experiencfl through naturally clear, Jifelike reproduction of 
sound flt all tonal levels. Wide acceptance of the Heath kit 
Williamson type Amplifier by the most critical purchasers 
clearly demonstrates that liigh-lidelity can be coupled with 
tow cost, For tactual information regarding the Heathkit 
Williamson type Amplifier, consult "CONSUMERS RE- 
SEARCH ANNUAL CUMULATIVE 9ULLETIN 1952-53." 

This outstanding amplifier is offered with the optional 
choice ol the ACROSOUNO output transformer or the PEER- 
LESS output Irandfornicr. ACROSOUNO features ULTRA- 
LINEAR circuitry, which is the exclusive development of the 
Aero Products Company and provides a. greater margin at 
reserve power efficiency and increases power output. PEER- 
LESS features additional primary taps to permit the optional- 
choice of either the extended power circuitry, now enjoying 
current popularity, or all of the advantages of the original 
Williamson type circuit. 

The construction manual has been simplified to the point 
where even the complete novice can successfully onslrucf 
the amplifier without difficulty. Write lor fl free catalogue 
containing complete specifications and schematics of the 
Heathkit Williamson type Amplifier. 
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BENTON HARBOR 25, MICH. 



PRICES OF VARIOUS COMBINATIONS 

W-2 Amplifier KU tfncL Main Amplifier 

et\ Povv'lt -Supply nutl "WA-FI . AAFfl 
J'ronmpJifier KU) SMji]>J»f: SkQdU 
WclirhL 39 SniWKVl ojiiire.t* UJ • 

W-2M Amplifier K<t (IneL MMn Amplifier 
wjili P^CrlcK* Output Trrnix rnnner . . A1C 
nnd Power Supply) Khi >»p I > A Q 
Weight 20 lbs. Shipped cvprp.vj *#□ - 
only, 

W-3 Amplifier Kit (Tncl. Main Ampler 
Wkli Aem*oHnd Oillpul Trans- 

... J fifl 50 

Mr'elfthl 30 lbs. Snim^ed oxprr»« UU « 
only. 

W-3M Amplifier Kit (TncK Main Amplifier 
wilt* Arrosound Output Trans- 
former :md Power Supply) <iMp. 141] j5 
plrijj WelcM 2D lbs, Shipped ex. *}□ , 
prr*u only. 

WA-pt Preamplifier Kit only. Shipping 
WeJRlit 7 lb*, Shipped eypres* 
or p^reei pc^t. 



rormor. Power Somvly r>nd \VA- 
PJ Prcampl Ifier tfu ) Shipping 
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enjoy the FULL RICHNESS 

OF FULL FREQUENCY RECORDING 





HIGH-COMPLIANCE 

Diamond Cartridge 



This amazing new cartridge, a radical departure from ordinary 
cartridge design, achieves near- zero mass of stylus assembly. The 
result is HIGH COMPLIANCE — accurate* distortion-free track- 
ing which reproduces without listening fatigue the fulJ> rich tonal 
qualities of the most sensitive recordings. 

"Amazed at new purity of sound w clarity ... distinctness of 
orchestral texture . . „ which all add up to something fabulously 
beautiful!" says B. H. Haggin, noted Record Reviewer. 




ORDER FROM YOUR 
AUDIO DEALER 
Or mail coupon for 
FREE folder 



IfillQ RECORDING 9rh Ave. & 154th Sr., 

-MlnunlLU equipment: whweboe. n. y. 

» Manufacturers of the World's Finest Professional Sound EquipnvMir 

1 I 

I Wicliouc obligation please mail FREE folder, "HL-FI FACTS ■ 
for the Music Lover' 1 1 
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D-20 






3 OUTstanding 

DYNAMIC 

MICROPHONES 



Models D-12 and D-2Q are cardioid type unidirectional moving 
coil dynamic microphones with single diaphragm and a phase- 
shifting network. 11$ frequency range is extended by new 
patented principles. The cardiojd pick-up pattern provides an 
easy solution to the feedback problem and eliminates audience 
and background noise. Both models are provided with a wind 
screen to permit quiet outdoor operation. The units are spring- 
suspended inside .the microphone case. 

D-12 SPECIFICATIONS 

Frequency range 40 to 12,000 cps 

Frequency response ±4 db max. 

Discrimination between front and rear at 
all frequencies , , - . . . Approximately 15 db 

D-20 SPECIFICATIONS 
Studio Model 

Frequency range 30 to 1 5,000 cps 

Frequency response - 3 db max. 

Discrimination between front and rear at all 
frequencies . > 15 db min, to approx. 25 db 

BOTH MODELS 

Effective output level - 50 dbm 

[referred Jo a sound pressure of 10 
dynes/cm Lj ) 
Sensitivity--60-ohm open circuit 

0.14 nw/|ib 

CONTROLLABLE- PATTERN MODEL 

Model D-36 is a dynamic studio microphone 
with remotely controlled directional char- 
acteristics, A selector unrt is provided to 
adjust a number of characteristics by turn- 
ing the knob on the scale, A schematic 
representation is given by eighl different 
patterns. A new era in pick-up technique 
starts. The sound engineer can, irom the 
control room, select between two cardioid 
patterns in opposite direction, or six other 
characteristics including the omni- and bi- 
directional patterns. Changes may be made 
during program pick-up so as to adjust the microphone to the rever- 
beration of the individual studio, or for such effects as varying the 
apparent distance of the artist from the microphone. 

D-36 SPECIFICATIONS 

Frequency range 30- 1 5,000 cps. Frequency response +3 db max. 
Effective output level -50 dbm (referred to a sound pressure 
of 10 dynes/cm-). Sensitivity — 60-ohm open circuit, Q.M mv/nb. 
Output level and sensitivity equivalent to D-12 and D-20 so that 
both models may be used together with operating ease. 

Akustische und Kino-Gerate 

Gss. nv b. h. 

Nobilegasse 50, Vienna XV, Austria 




Control knob 
indicates pattern 
directly on scale 



BRITISH TECHNICAL PUBLICATIONS 



ANNOUNCING H revised edition of The Wireless World UA1HO DATA CHARTS. 
This book con tni us nhacs> covering nil phases of radio and electronic design. A 
most comprehensive source of reference of lusting value $ii.00 

71. CrowJnust I* It A C T TO AT* HANDBOOKS* giving 

construetioiinl details $1.00 ea. 

'The Oscilloscope Hook" l.y &\ 3f\ BtaM&g 
"Magnetic Recording" by M. L. Quart crmahic 



$1.00 CD- 



AUDIO HANDBOOKS by A T 
No. t ,r Amplifiers" 
No. 2 "Feedback" 

No. 3 "The Use of A.I<\ Transformers 

THE \VJXl4AMSOX AMPLIFIKR. 2nrt Edition, Keprints of original articles in The Wirete*8 
World magazine and subsequent papers by the, designer of the Williamson circuit .... $l>00 
All Above Trices Postpaid —(Trade Enquiries Invited) 

AnJtuol Subscriptions to liritinh Pcrimlicul^ 

TIIE WIRELESS WO KM for the general field of radio and TV . , $ 4. HO 

THE WIKBLESS ENGINEER for research engineers ? 7. no 

ELECTltlCAl, K15VIEW for the electrical industry $11.00 

Order From 



BRITISH RADIO FLEXTRONICS LTD. 
1833 Jcffcr?on Place, N. W. 
Wishing ton 6, D„ C. 



I didn't get any 4 "gray" ciTcct or any effect 
at all for the first five or six tries, in- 
cluding an Audak diamond that I was sure 
must be poohed out, By golly, I looked at 
it with "Vista 11 and it looked OK too. 
Chock — negative. But I had to find at least 
one bad needle, and couldn't. An old GE 
78 sapnhirc — nope. OK. A still older fixed- 
stylus early GK cartridge? OK. A CAL, 
much used, OK, And "Vista" said yes, too. 
This was too good to be true. 

BpJIn — I found a CQ Astatic with a dia- 
mond shaped sapphire point ■ that is, a 
sharp triangle where the round ball should 
have been. That should do it, and it did. 
Not gray, but shiny, however ; it seemed to 
polish the Audax grooves. Didn't matter — 
1 could see the change in their looks. Bad 
poinr, by every test. (I broke it oft, just to 
end thai experiment. An old Pfanstiehl 
sapphire cartridge, with a lop-sided flit 
(via "Vista'') made a fine gray trace on 
the Stylus-Disc. Check again. Mathematics 
or no, the prognosis seemed fm'rly £00d, 
though by this tune I'd just about used up 
the available test grooves, both micro- 
groove and 78. 

Aha t A diabolical idea. I pulled forth a 
brand new 1 , untouched crystal cartridge 
with an ALL-GROOVE sapphire. What 
would the Stylus-Disc do about thai? 1 
atn happy to report that the results were 
emphatic. The all-groove point, brand new. 
produced a lovely, healthy band of dark 
damage on the microgrooves, fully as bad 
as the worst used point I'd tried]' On the 
78 side of the disc the same all-groove point 
seemed to do OK. Moral : Keep away from 
all all-grooves for your LP's and 

Point Pressure 

How about measuring stylus pressure? 
That's another tough problem for the home 
user, though the professional engineer and 
the advanced amateur may well have the 
requisite tools. Most ch anger and arm and 
cartridge makers blithely talk about ad- 
justing stylus pressure with never a thought 
as to how the poor dope at home is sup- 
posed to go about doing it. Baby's bath 
scales won't help and not even a postage 
letter weigher is any good — not with our 
present gram pressures. 

Again, IYc tried this and that home 
point pressure device without much luck 
so far. Note well that an excellent new 
solution for the home is the GE arm with 
the built-in scale balance, a type of gadget 
until now quite unavailable for ordinary 
home use, at lowish cost But what to do 
with some other arm — any other among 
millions ? 

Fve tried the CI arks tan pressure gauge 
and must report a fundamental trouble 
with all spring scales that operate from 
underneath the pickup point, resting on the 
turntable or on the hand. The spring is in 
itself accurate enough; but its end, the 
tiny enp into which you place the stylus 
poi n t, moves u p a nd do w n in a cu rved 
(rack, an arc. That means that cither the 
pickup or the supporting base must move 
forwards and back as the stylus moves 
up and down. If not, things tend to jam 
and the reading- — at such tiny pressures as 
a few gram s — can go way off. Of course 
if you can nlacc the scale sidewise to the 
pickup so that Ihc arch is in line with the 
arm's swing, the trouble is greatly de- 
creased ( though not removed since the 
arm's travel is also an arc) but in most 
machines there isn't room for this sort of 
trial. 

Weathers, the FM pickup firm, has a 
new stylus pressure gauge that hangs from 
above, and removes this trouble neatly, al- 
lowing for considerably more accurate 
readings, as far as IVe been able to ob- 
serve. No springs — a system of simple 
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HEAR the difference, SEE the difference 
the ffellhdtd model 1 826 
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ultra-fidelity ensemble 



The proof of unprecedented 
superiority of the new rauland 
Ultra- Fidelity Ensemble is in 
its unmatched performance. 
That proof awaits you now at 
your Hi-Fi dealer. The Master 




Amplifier is of matchless 
quality. The unique self-powered_ 
"Libretto*" Remote ControhPrcamp, 

with its amazing flexibility; 
is an ingenious innovation. The 

laboratory tests are a revela- 
tion, but the ultimate proof of 
superiority is in the thrilling 
listening and operating experience. T T Tp' 

The specifications summarized jf \ 
below can only hint of the quality 
of this new dimension in sound. 



the master amplifier 

tig* A truly superb instrument 
with frequency response of 
±0.3 db, 20 to 40,000 cps at rated 20 
watts output. Harmonic distortion less than 
0.5% at rated output, less than 0.3% at 10 
watts. Intermodular on distortion less than 
0.4% at 1 watt (home level), 0.7% at rated 
output (measured at 60 and 7,000 cycles 4 to 1 
ratio). Output imp., 8 and 16 ohms. 4-posi- 
tion input selector — for magnetic pickup, crys- 
tal pickup and 2 auxiliary. Dimensions: 14" 
x 9" x 8" high. 

the LIBRETTO 
remote control 





A true remotecontrol, com- 
pletely self-powered and capa- 
ble of operation several hundred feet from 
amplifier. Uniquely fashioned in the form of 
a luxuriously bound book (only 8% x 11 x T 
thick). Backbone lifts to provide easy access 
to tuning controls. Operates flexibly in either 
horizontal or vertical positions. 

CONTROL FUNCTIONS 

1. 6-position crossover control (flat, 150, 300, 
450, 700, 1000 cycles). 2. 6-poiition roll-off con- 
IrollfbJj-S, -8, -12, -1 A, -24 db at 1 0,000 
cpi). 3. Volume Control — mutant choice of eonvenlion- 
□/ control or loudness control. 4. Boss Tone, +24 db 
I© — 20 db at 20 cpi (db calibrated). 5. TrebleTone, 
+ 18 db to —30 db at 10 r 000 cps (db calibrated). 

Custom-Engineered, Custom-Styled 
For Audio Connoisseurs 



See rho ftAULAND 
1 626 Uhra-Frdalify 
enibftble at your Hi-Fi 
dealer, or write for 
full droits. 

RAULAND-BORG CORPORATION 

35)3 W, Addlton Si., Depf- AD, Chicago 18, III. 



levers and a circular turning weight gives 
readings from 1 to 10 grams with fiir 
exactitude. You hoolc the bottom under the 
pickup and lift the whole works, by a rins; 
slipped over your finger; take the reading 
when the music stops playing or as ^ the 
point loses contact. Basically a sound idea 
and I recommend it, or similar devices of 
the sort, when and if. But I've a few an- 
noyances to air, of the minor -in itation 
sort, in the hopes that Weathers will make 
changes* 

First, the two little levers slip over pins 
to assemble the gadget. Fine — but every 
time you put it down, and every other in- 
stant in between, the things fall off again. 
Extremely exasperating, and the levers 
will be lost behind the radiator or inside 
your amplifier in a day or so if I know 
most people's habits. The levers should be 
fixed, or at least shouldn't fall off in every 
breeze! Secondly, the thing is right-handed. 
I'm lefty. Got to break your neck or climb 
out the window and look' in, to read it. 
Why not print both sides. (One side reads 
more exactly, but even so. , . .) I'm also 
a bit suspicious of the friction at the top 
of the little indicator arc; it's at a crucial 
point. 

AH in the spirit of better Audio, etc., 
and I recommend the sad pet for those 
who would Know the Worst as to their 
own pickups* pressure. Final note: Be 
sure to hook the Weathers gauge directly 
at the stylus point spot on the arm. not 
ahead or behind. A short distance cither 
way reflects a false reading by several 
grams. 

Dubbings* Tests 

And now, finally, to the trickiest uud 
most complex set of gadgets of the month, 
the Dubbings Co. test records and t he Test 
Level Indicator. 

As for the first Dubbings disc, LMG0 ( 
there's not much to say and all of it good. 
A straight frequency run in the usual bands 
heads things off, and will tell a lot of people 
whether their phonographs produce highs 
and lows, or merely middles. 30 to 12,000. 
(High enough — a 15,000-cps baud isn't go- 
ing to stand up and many people can't hear 
it anyhow.) A 45-second unmodulated band 
rather neatly — if you follow the excellent 
and simple directions — sorts out audible 
hum and rumble. A 3000-cps steady tone 
uses your ear in its best range to check 
wow. A set of 400-cycle bands each up 3 
db over the last is for tracking and com- 
pliance; Dubbings says a home machine is 
OK if it plays the first three without fuzzi- 
uess. My system played 'em all very nicely. 
(Seems like I need some really good punk 
equipment around. I can't get anything to 
go wrong.) Sides A and B are identical — 
two records for the price of one, or some- 
thing. (But a good idea.) 

D-101 gets more complicated. It's called 
The Measure of Your Phonograph's Equal- 
iza f to ?| an d includes com p 1 c te f rcq u ei icy 
band runs according to the four main re- 
cording curves, labelled Columbia LP, 
NARTB, AES, and RCA New Orth- 
ophonic. Again, both sides are identical. 
Level-setting bands at 1000 cps occur at 
both the beginning and the mid-point of 
each range and are easily picked out by 
sight. Good. 

Here we are at the ragged edge of the 
whole amateur-professional schism — and I 
much admire Dubbings' enterprising and 
reasonable fling at that old dragon, equal- 
ization, a monster that has slain many of 
the best of us, on both sides of the profes- 
sional fence. It's sorta hopeless — not even 
Dubbings can untangle the mess; and th^te 
are complications for the amateur here that 
are almost overwhelming. Thanks to some- 
body, the simple explanations of the earlier 
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High Fidelity Speakers 



WITH THE 



fmm Imied Slotted Cm 

FOR LOW RESONANCE 

This exclusive Peimoflux feature, 
plus New design in magnet ie 
sirneuire, utilizing hravy Abiieo 
5 rin^ magnet* results in 
extended distortion free, low 
frequency response. 



The specially designed single 
cone radiator reproduces 
both high and low frequencies 
with exceptional clearness, 
and avoids the inherent 
distortion of coaxial 
or 2 way systems. 




See and hear ihe 
Super Royal at your 
High Fidelity Dealer 



for descriptive 
literature write to 




Available in 3 sizes 
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AUDIO ENGINEERING • DECEMBER, 1953 



.americanradiohistorv.cor 



7^/^(^U^ CORPORATION 

4902 Grand Ave., Chicago 36, HI. 

West Coast Plant 
236 5. Yard use Rd,, Glondeile 5, Caj. 



The undying CHARMS of MUSIC-reproduced 
are most fully realized in 

The incomparable 

ISOTONE 

Acoustic Spiral Speaker System 
(patented) 

• Absolute listenableness — for the super-critical 
music lover 

• Acoustic damping down to unity, with perfect 
definition throughout the entire tonal range: 
(20 to 22,000 cps). 





THE RON Df NO" 9 cu. ft. 



"THE BAROQUE" 15 cu. ft 

• Three-way speaker system of the finest units operating 
in an adequately supplementary circuit; special damping 
process, solid construction preclude spurious hang-over, 
ringing, or distracting resonances, The ISOTONE defi- 
nitely sets the limit to the approach to tonal perfection, 
brushes the borderland of realism. 

• Patrician cabinetry, hand-rubbed. Blonde Oak or polished 
mahogany 20 watts and 30 watts. 

On demonstration at our showroom, 247 Fourth Ave., 
New York 3, N. Y., or write for information to 

ISOTONE 

Acoustic Spirahvays, Inc., 
666 East 164th Street, 
New York 36, N. Y. Phone: ORegon 3-0283 



Authoritative and 
Enlightening . . . 




Acknowledged the Leading Publication 
in the Field of Sound Reproduction 

If you are novice, hobbyist,, experimenter, or engineer ... if you 
are a lover of music . . , and in pursuit of sound, undistorted 
* , , Audio Engineering will be your faithful, reliable com- 
panion all the way. You will find no more pleasureable and 
stimulating reading than there is in AE; absorbingly interest- 
ing material, valuable and authentic data, workable detailed in- 
structions . . . all comprehensively and yet practically presented. 

gt What to Do" and "How to Do*' will guide your every move 
through this thrilling experience we call Audio. 

Each new issue brings New Ideas, New Slants, and Latest Devel- 
opments . . . month in and month out . . . twelve times a year. 

BE SURE to get your copies REGULARLY. 



MAIL this 
Coupon 

NOW 



AUDIO ENGINEERING 

P. O. Bm 629, Mineola, N. Y. 

Encffi»mf {* □ Chttk □ Mon«y Ordtf fat 



Plooi* und a koov o4 «ch imw Iiiu* «f Audio fnglriMrirtt for thm mw» 
PUa*# print 



C»y Zoi» Si 

StfbirflpHan Mm; U,S,A„ Caiuida and Pan Ajntttfcan Union; \ yw. . 
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D-1G0 arc continued on this disc, to make 
the best of the trouble. Moreover, a lot is 
left to the listener's good ear, which is an 
immeasurably wise thing to do. 

With this disc alone, you can quickly 
get a good idea of cqua ligation settings on 
these four familiar curves either through 
the usual bass and treble tone controls 
minus separate equalizer system, or via 
the fixed equalization positions now so 
popular, the record acting as a check on 
their performance. But you must of course 
have a voltmeter. No other way, ordinarily, 
to measure the signal strength. Cheap ones 
aren't accurate. Good ones cost. And thai 
is that. Cuts out 99 per cent of phono- 
graph users. 

— Eut not quite. Dubbings, having got 
this tar, has found itself bound to push on, 
and the Test Level Indicator is the result, 
a gadget strictly for home use that is de- 
signed to take the place of a fancy and 
complex voltmeter at a low cost, about $3. 
With it, you can use the Dubbings records 
to measure your phonograph's exact out- 
put to the speaker on any of the test 
LP bands, and thus yon can check its fre- 
quency response and equalization quite 
simply. 

The gadget mounts three small lighi 
bulbs (radio dial type) in a small plastic 
box ; when the thing is hooked onto your 
speaker leads via alligator clips, the bulbs 
light up progressively at 3 db differences 
in level. You set it at "neutral" via the 
level-set bands at 1000 cps on the test 
records; then you may check deviation as 
accurately as a couple of db (3 db is as 
small a difference in sound intensity as 
you can hear) in your machine's response 
from the recorded frequencics> for each of 
the recording curves, (i.e. — for those who 
may be unfamiliar with this sort of jaryon 
— if your set plays the AES-curve bands 
"flat" all the way up and down when it is 
set for AES response, it is operating cor- 
rectly, and will reproduce an AES-curve 
musical record in correct tonal balance, 
correctly equalized.) 

A neat and intriguing little device and 
it performs admirably in every way — -except 
for one most unfortunate weakness : the 
bulbs burn out, with too much volume. Do 
they burn out ! 

Dubbings pessimistically gives buyers a 
couple of spares ; T killed nine of them, in 
my diabolic way. in a half hour of dicker- 
ing. As I say, I have a heavy hand on light 
equipment, and use it deliberately in such 
cases. Cut I fear, nevertheless, that others 
may have the troubles I had and I'm 
wondering whether something couldn't be 
done about it, to make this extremely use- 
ful gadget a bit more shock -resistant. 

Specifically, I burnt out bulbs in these 
easy ways. (1) Though I carefully kept the 
volume down low, as instructed, I got im- 
patient with the tone signal test bands and 
moved the pickup onward a few times. 
Mostly, all was wel 1 ; but one slightly 
firmer drop of the stylus produced a mild 
plon in the speaker — and burnt out two 
bulbs. (2) I turned on my phonograph 
motor. The "pop" of the switch (my mutiny 
condenser was loose) burnt out the whole 
set of bulbs instantly. That could happen 
with any old switch in the nearby electrical 
neighborhood. (3) T clipped the te*t leads 
onto a speaker plug, loosening it slightly. 
The speaker line was jostled loose for an 
infinitesimal fraction of a second a bit later. 
Bulbs blew. (4) In rearranging my equip- 
ment I happened to pufl out a phono input 
plug in the back of my amplifier, forgetting 
that the Test Indicator was still connected. 
When the ground connection broke for a 
tiny instant, with the usual loud hum — 
the bulbs blew, all of them. Took me quite 
a while to figure what had done it that 
time. 
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Enough said r and yet this is an excellent 
device, on a sound and reasonable principle. 
All that is needed is some sort of safety 
factor. Neon bulbs — two would be enough 
—might do it, but with a transformer tne 
price would be up. Perhaps an overload 
circuit of some sort ahead of the bulbs 
would do it. Tm going to try 4-volt bulbs 
instead of the 2-volters (#40 instead of 
#48) to see what may happen then. What 
say Dubbings? Let's not lose such a good 
idea. 

You can use the Dubbings records with 
a "real" voltmeter and I highly recommend 
them to all readers who rank between the 
utter amateur and the man who already 
owns his own oscilloscope and signal 
generator. 

P.S. One question, largely curiosity on 
my part. When volt readings are taken 
with the speaker in parallel m the outout 
circuit — as Dubbings suggests — is not the 
response affected directly by the speaker's 
operation, including the effects of the en- 
closure and even of the room — standing 



waves, for instance? My own readings 
suggested that this was the case. An ideal 
speaker enclosure in an ideal acoustical 
situation (not for listening but for speaker 
performance) would reflect pretty much the 
electrical output of the system; but few 
home owners have such conditions. 

I doubt if the deviations thus occasioned 
are important enough to spoil the readings 
from these test discs, yet some users may 
be unduly disturbed at what seem to be 
p eak s an d vail cy s in o v e r- a 1 1 respon se , 
even when the average is set to equalize a 
given curve. Not vital because, as I well 
know, many a home system, including a 
vast number of mis-used hi-fi outfits, are 
so drastically and horribly oft on equaliza- 
tion that even an accuracy of 6 or 8 db in 
these records would be plenty to do a good 
co r recti ve job. How many t i m e s have I 
seen — and heard — a system exuding highs 
at roughly 20 db boost from the flat or 
correctly equalized position ! Let's not 
worry about details. 



THE AUDIO FAIR IN REVIEW 



(from page 32) 



entry into the audio industry with its first 
Fair appearance. High-fidelity equipment 
on display was easily recognized as coming 
from a firm thoroughly versed in building 
electronic devices to a high standard of 
precision. 

"High-fidelity speaker performance in 
a small package*' was the introductory 
theme o( Jensen Manufacturing Com- 
pany's new "Duettc" two-way speaker sys- 
tem. Comprising a special 8-inch woofer 
plus a multiccll horn-loaded comprcssion- 



pc a r i ng cab me t which u t i I i ?ics the ex- 
ponential slot principle, held the spotlight 
in the exhibit of Karlson Associates, Inc- 





typc tweeter, the Duettc is housed in a 
compact enclosure which may be mounted 
in a bookshelf or used on a table where 
space is restricted. Sharing interest with 
the Duettc were Jensen's new H-530 and 
H-520 coaxial speakers, both of which 
ofi'cr an exceptionally high standard of 
performance within their respective price 
ranges. 

KJipsch and Associates, along with dem- 
onstrating the original Klipschorn, intro- 
duced the Rebel III, a smaller back-load- 
ing enclosure designed to improve the per- 
formance of direct-radiator speakers. Mod- 
erately priced, the Rebel III is an impres- 
sive performer. 

The popularity of the Baruch-Lang 
miniature corner speaker system was well 
evidenced by the crowds which attended 
the exhibit of Kloss Industries. Stressed in 
the display, as in the firm's current adver- 
tising, was the fact that Kloss was the 
original manufacturer of the Baruch-Lang 
unit, and that the company sells direct to 
consumers at considerable savings. 

An improved version of the Karlson 
Ultra-Fidelity enclosure, a handsomc-ap- 



John Kurlson, company president, gave 
frequent lectures in order to familiarize 
acoustic engineers and audio hobbyists 
with the unique approach to speaker 
matching which allows a relatively small 
enclosure to "surpass the bass response of 
a 31 -foot horn." 

In its second Fair appearance. The Kel- 
ton Company displayed an entire line of 
economically-priced high-fidelity music sys- 
tems, also a number of individual com- 
ponents. Here, incidentally, is excellent 
evidence of how rapidly the audio industry 
is expanding; last year the company's dis- 
play was devoted almost entirely to the 
first public showing of the Kelton speaker. 

A new line of miniaturized professional 
preamplifiers, line amplifiers, and power 
supplies were featured in the exhibit of 
Langevin Manufacturing Corporation. Of 
equal interest were the standard audio 
devices for sound service organizations and 
those for wircd-music services, for which 
Langevin has long been noted. 

In an initial Fair appearance. Kingdom 
Products, Ltd., introduced the Lorcnz 
woofer-and-twecter combination which, 
when used with the Kingdom high-pass 
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at TERMINAL 



For the ultimate in 
HIGH FIDELITY TUNERS 

the AF-824 FM-AM 
PILOTUNER 




$119.50 



10 tubes, wjlh Iwo itaga pre-ampUfier 
equalized according to LP NAB, AES and 
foreign recording ttandordi selected by 
Swrtch* Th/ee magnetic phono and crystal 
and AUX. Input*. Two itage audio ampli- 
fier with cathode follower output. Sen»|. 
tlvrty on FM-AM 10 MV. Audio frequency 
response ± 20 to 20,000 cpi. Hum 

level 80DB below one volt with hum bal- 
ancing adjustment provided. Control*: 
Volume, Equalizer, Treble, AM-FM- 
PHONO-AUX, Boil, Tuning and AFC on- 
off, Built-in antenna* for FM and AM. 

THE AA-901 AMPLIFIER 




$99.50 

New improved Williamson type Amplifier 
using famous tubes. Power Out- 

put; 10 watts — less than 0.1% dis- 
tortion, 25 watts — less than 0,3% 
distortion, maximum output — 30 
watts. Frequency Response — 1DB 15 to 
50,000 cycles. Hum Level 90 DB below 
10 wart*. Speaker output impedance 8 
and 16 ohms. Tube complement 65N7GT. 
6SN7GT (2), KT-66 (2) Push-Pult Power 
Amplifier, 5U4G Rectifier. 

ED EE I NEW 1954 

• AUDIO GUIDE 

You'll want this up-to-the-minute TERMINAL 
AUDIO GUIDE. The most complete catalog of Its 
kind . , . Information-packed ... A Ready 
Reference to the world's finest Audio equipment 
in all price ranges to suit your taste and budget 
Amplifiers, Speakers, Radio Tuners, TV, Record 
Changers, Recorders, Custom Furniture, P.A, and 
Sound Equipment lor professional and home 
installation. 

Send for You/ Free Copy Todoyf 
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Broadcast 

EQUALIZER PANEL 



Type FA-14-A 



FACILITIES 
OPERATION 
RANGE 
MOUNTING 



Provides equalisation for two 
lines 

Front-panel adjustment in seeps 
of 3db 

Equalizes short lines up to 

15 KC.Jong lines up to 10 KC 

Simple clarap-rype mounting- 
fits any 19" rack. Requires just 
3V2" height clearance 



For complete inf&rmaitQH write; Gaienrl Electric 
Sect ton 44123, Electronics Park, Syracuse, New York. 

Other G-E Audio Equali zofion & Filter Accessories Include: 
FA-1B-A FA-T4-B 
Sound Effects Filter Panel Equalizer Unit 



GENERAL 




ELECTRIC 



IN ORDER TO FIND IT- 
WHY NOT BIND IT? 

Your reference, library of AUDIO ENGINEERING can be up-to-the-minute 
by keeping your copies in an AUDIO Binder, 

APPEARANCE . . . Your den, workshop ... or wherever you do your experi- 
mentation can be kept in "apple-pie'* order when all your copies of 
AUDIO ENGINEER fNG are w/thin easy reach. The deep, blue cover 
will harmonize with any color scheme and ... in addition, the backbone 
will be gold-stamped with AUDIO ENGINEERING and any year you 
specify. 

CONVENIENCE » , . No more wondering what happened to last month's issue 
... or the month before ■ . . just reach for your Binder and no time is 
lost finding the information you need . . . AT ONCE. 

WORKMANSHIP . . . Dupont Fabricord . » < stainproof and washable . . . rigid 
backbone with bound-in metal support . . . center channel to keep 
magazines securely in position. 

COST p . . For only $2,75 you can have this handsome binder for your ready 
reference.* 

* (Foreign orders add 50e* per binder) 

Audio Engineering 

P. 0. Box 629, Mrneola, N. Y. 

Enclosed find $ for 

Name 



Binders 



Address 
City . . . 
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filter and specially designed enclosure, pro- 
vides an economical means of achieving 
excellent audio performance. Also intro- 




duced was the English -made Emitron Type 
KT-66 tube, known the world over as an 
excellent output tube for audio amplifiers. 

True, it was a little on the bulky side — 
but Brother how did it sound. Thus is in- 
terpreted tins obsewcr's reaction to the 
new Model D-55060M speaker system 
shown by James B. Lansing Sound, Inc. 
In reality a scalcd-up version of the com- 
pany's well-known Model 31001, the new- 
unit makes use of two woofers and a 
theatre-type tweeter to give forth with 
music which is plenty cool, son, plenty 
cool. 

The Eair was chosen by Livingston Elec- 
tronics Corporation as the propituous occa- 
sion for announcing its entry into the com- 
mercial record field. Both binaural and 
standard microgroove records will be dis- 
tributed under the Livingston label, with 
a catalog of recordings currently available 
now on the press. Equipment spotlighted 
in the Livingston exhibit included the 
company's binaural reproducer arm and 
a new twin-channel stereophonic amplifier- 

Stereophonic sound from a single input 
source was the center of attraction in the 
exhibit of Madison Radio Sound, partici- 
pating in the Audio Fair for the first time. 
The firm's Multichannel amplifier is de- 
signed for cither single or binaural inputs 
and is startling til the dimensional effect 
it gives to the former — at times approach- 
ing the qualities of a dual-input system. 

The long-awaited Introduction of the 
Model M80 professional tape recorder 
brought literally thousands of visitors into 
the exhibit of Magnccord, Inc. And, it may 
be said with full truthfuIncsSj their enthu- 
siasm was without limit. In addition to 
occupying display space at the Fair itself, 
Magnccord engaged a large parlor on the 
New Yorker's mezzanine to conduct a press 
exhibition of the M80, as well as the new- 
est Magnccord binaural equipment. Re- 
sponse of those who attended was more 
than gratifying. 

The keynote of the display of Jeff 
Markcll Associates is well defined in a 
statement by Jeff Markcll, company presi- 
dent — "We arc designing all our units to 
make audio cabinetry look like furniture 
you would want in your living room rather 
than like equipment enclosures." How well 



64 



AUDIO "ENGINEERING 



DECEMBER, 1953 



www.americanradiohistorv.com 



Mr. M?*rkcll's company is carrying out this 
premise was dramatized by a stunning en- 
closure which successfully solves the prob- 
lem of vibration transmitted mechanically 
from speaker to equipment housing. Known 
as Model RC-130, the unit employs shock 
mounting in its construction to achieve the 
desired isolation of the two basic sections. 

Appearing as a Fair participant for the 
first time, H. S. Martin & Company intro- 
duced its new Model 153-T AM-FM tuner 




with built-in control amplifier. Sensitivity 
of the tuner is one microvolt for 20 db of 
quieting. Both tuner and prcamp are de- 
signed to be powered by the Martin 352-B 
power amplifier. The 153-T is notable for 
its inviting appearance as well as for its 
exceptional performance. 

Highlighted in the exhibit of the Mark 
Simpson Manufacturing Company were the 
new Masco "Custom Ten" 10- watt high- 
fidelity amplifier, the "Concert Master" 
20-watt amplifier, and the new Model 53 
tape recorder. Although low in price, the 
"Custom Ten*' provides five equalization 
curves for all modern records, separate 
bass and treble tone controls, and a bass- 
and treble-compensated volume control. 
The new Masco tape recorder incorporates 
a two-motor mechanism and is available 
with or without built-in AM tuner. 

Along with the highly- regarded Model 
50VV-2 50-watt amplifier, Mcintosh Lab- 
oratory, Inc., displayed a new 30-watt am- 
plifier, also a new prcamp-equalizcr unit 
which is remarkable in the flexibility of 
con t rol i t pro v ides. D c s i gna t c d Model 
C-1Q&, the new Mcintosh "front end" fea- 
tures push-botton switches which permit 
accurate logging of tone control settings 
for various recordings. In appearance too, 
the C-108 is a distinct innovation. 

Precision with a capital P was the order 
of the day in the exhibit of Measurements 
Corporation. As at previous Fairs, this was 
the spot to go for meeting many of the 
country v s leading design and development 
engineers. Jerry li. Mintcr, Measurements 
vice-president, was on hand a great part 
of the time receiving congratulations on 
his election as president of the Audio 
Engineering Society. 

It would be a little redundant to review 
Ihc Minnesota Mining & Manufacturing 
Company exhibit on the basis of the vari- 
ous types of Scotch brand magnetic tape 
which were shown; every conceivable type 
of tape was there, period. On the other 
hand, the 3M display must be singled out 
as highly exceptional because of the ex- 
cellent literature which was distributed. 
The writers of these pieces are to be com- 
mended for their ability to describe the 
technical side of magnetic recording in a 
vocabulary which makes it entirely under- 
standable to the layman. 

Assembled in the exhibit of Neweomb 
Audio Products Company was one of the 
more inclusive showings of fine audio 



equipment in the entire show. Along with 
the company *s complete line of high-qual- 
ity amplifiers and transcription players 
there was featured an excellent demonstra- 
tion of two-channel dimensional sound. 
Binaural or stereophonic— call it what you 
w i)l — when played the Neweomb way it 
is an unforgettable experience. 

A number of unique electronic develop- 
ments were unveiled in the showing of the 
new 1954 radios and radio-phonographs 
introduced by Motorola, Inc. Among them 




was a new oval-type inverted speaker 
which offers improved tone and greater 
speaker area than conventional units for 
similar application. Among completed in- 
struments, the bulk of attention was 
focusscd on the Motorola Sonata radio- 
phono, a low-cost tabic combination which 
includes an AM receiver and three-speed 
record changer. 

Orradio Industries built an intriguing 
display around the firm's use of colors — 
brown, green, and red — to distinguish vari- 
ous grades of Irish brand recording tape. 
The completeness of the Irish line is en- 
tirely in keeping with the Orradio adver- 
tising theme — "World's Largest Exclusive 
Magnetic Tape Manufacturer." 

The Fair offered no more impressive 
showing of home tape recording equip- 
ment than that assembled in the suite 
occupied by The Pentron Corporation. A 
Pcntron accessory, a 4-position electronic 
mixer which may be used with any tape 
recorder, came in for more than due share 
of attention. Through use of this unit as 
many as four microphones and/or tuners 
and record players may be mixed into a 
single input, this affording the flexibility 
usually associated only with professional 
equipment. 

Clearly proved in the suite occupied by 
Pennon 1 ux Corporation was the fact that 
excellent reproduction of sound docs not 
necessarily entail high cost. Permoflux, 
through its excellent moderate-priced speak- 
ers, has gone a long way toward popular- 
izing th<: hobby of custom building home 
music systems. And, through the high- 
fidelity headphones which arc a virtual 
necessity for true binaural listening, the 
company has built a unique stake in the 
professional audio field as well. 

Making an initial fair appearance, 
Pickard & Burns introduced a complete 
assembly of high-fidelity components which 
were remarkable in their performance. 
Incidentally, this display was unique in 
the fact that its prime function was to 
bring the equipment developed by Pickard 
& Burns to the attention of prospective 
manufacturers rather than end users. 

If for no other reason, the exhibit of 
Pickering and Company would have ex- 
cited attention because of the great interest 






you can see: 

''Beauty is only skin deep/* 
but the distinctive appearance 
of Triad Transformers isM 
outward evidence of inner quality 
more than simply gocd looks. 

Brilliant design, line materials, 
precision manufacturing techniques 
and skilled craftsmanship contribute 
to ihe end result, which looks lite- 
and is — the finest transformer made. 

Triad Transformers are sold by 
principal jabbers In leading cities. 

Write for Catalog TR-53F. 
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ASCO Offers Finest Audio 
Equipment at LOW COST 



Sensational New 

FM 607 FM PILOTUNER 




$59.50 

For the first time ever at this 
dramatic low price! 8 Tubes in- 
cluding- Rectifier with two stage 
Audio Amplifier and Cathode Fol- 
lower Output. Audio distortion 
.2% «*t 1 volt output. Response 
± .5 DB, 20 to 20,000 cycles. Un- 
usually sensitive. Slide rule dial 
with illuminated scale permits 
unit to be left open on shelf or 
easily installed in cabinet. Three 
simple controls $59.50 

Famous Williamson Type 
AA-903 AMPLIFIER 




$69.50 



Williamson Type 10 Watt Ampli- 
fier with built-in pre -amplifier. 7 
tubes including Rectifier with 
push-pull output tubes. Decorative 
front panel may be removed for 
cabinet installation. Frequency re- 
sponse ± 1 DB 15 to 40,000 cycles. 
Distortion less than \% t Controls 
include on- off volume, separate 
Bass and Treble, and Equalizer 
selector switch for LP, NAB, AES 
and Foreign Recordings $69.50 

Visit ASCO — America's Largest 
Tape Recorder Center 

Come ia to see our wide selections of 
lapc recorders . . . Ask for your FREE 
copy of "Sound Advice", 148 Pa^cs o£ 
new Hi-Fi dais, by Irving Greene. Or 
send coupon enclosing J Of (or slumps) 
(or handling, 



ASCO SOUND CORP., 115-117 W. 45 St 
New York City 

Please send me copy of "SOUND AD- 
VICE". Enclosed 10£ for handling , , ~ 
— FM 607 PTLOTUNER @ $59.50 .... 
— AA903 AMPLIFIER tf? $69.50 .... 

Total Amount Enclosed 

SAME 

ADDRESS , 



of visitors in the Model 260 turnover-type 
diamond -styli cartridge, which received its 
public preview at Inst year** Audio Fair. 
But other reasons there were aplenty; 
among them was the Pickering audio in- 
put system. This company should take 
justified pride in being virtually the first 
to sense the need for a "front end" of pro- 
fessional precision for use with home music 
systems, and to make it available at reason- 
able cost. 

Pilot Radio Corporation in its first Fair 
appearance, introduced a number of new 
tuners and amplifiers in the moderate price 
range. Outstanding was the Model AF= 
824 tuner j which includes among its fea- 
tures a built-in preamplifier with bass and 
treble tone controls, as well as variable 
cquali2ation for both domestic and foreign 
recordings. Engineers and hobbyists alike 
were impressed by the steps Pilot is taking 
to make excellent audio performance avail- 
able at prices well in keeping with modest 
incomes. 

Portable Gramaphonc Company, another 
of the Fair's newcomers, introduced the 
new Dorset portable phonograph, at this 
writing the only portable to employ a Gar- 




rard record changer. Other quality fea- 
tures of the Dorset include a 6-tube am- 
plifier, an 8-inch high-quality speaker, 
record compensator, and tone control, all 
of which contribute to the Dorset's im- 
pressive performance. 

Precis ion El ec t ron ics , Inc . , whose 
Grommcs Model 50PG was one of the 
first amplifiers to bring true high-fidelity 
performance to the moderate-price field, 
gave evidence that the firm's efforts in 
this direction are unabated, with the in- 
troduction of Type RC-l record com- 
pensator. For connection between mag- 
netic pickups and preamplifiers which arc 
not equipped with controls for record 
equalization, the RC-l provides correct 
playback curve for all types of recordings, 
It is also equipped with a slide switch 
which changes - loading to match Picker- 
ing, G. E., and Audak pickups. 

Support for the belief that there is go- 
ing to be a big market for long-playing 
tape reproducers was seen in the remark- 
able interest commanded by Presto Re- 
cording Corporation's Model PB-I7A, a 
unit which plays as long as eight hours 
without attention. The PB-17A makes mu- 
sical programs, with or without commer- 
cials, available to hotels, restaurants, in- 
dustrial plants, department stores, etc., at 
moderate cost. Presto's other new tape 
equipment, the RC-l 1 recorder for ex- 
ample, also met with great approval, as 
did its extensive line of disc recording 
equipment, in the words of Thomas B. 



Aldrich, Presto's sales manager, " — disc 
recording, in spite of tape, is a long way 
from bowing out of the picture. w 

A repeat hit was scored by R-J Audio 
Products, Fair visitors never seem to tire 
of hearing clean, fundamental bass 'way 
down in the organ -pedal- note range issu- 
ing forth from an enclosure no higher 
than a bookshelf and only a couple of feet 
in length. This year, to animate the dis- 
play, the wooden top of the R-J cabinet 
had been replaced with Plexiglass, thus 
disclosing constructional details. 

By far the most inclusive display ever 
to grace an Audio Fair was that presented 
by Radio Corporation of America's RCA 
Victor Division* Occupying a dozen rooms, 
RCA pulled out all the stops in presenting 
an exhibit which had as its focal point thu 
new RCA custom-built high-fidelity radio- 
phonographs, as well as the company's new 
line of amplifiers, tuners, speakers, and 
tape recorders. In addition to showing 
equipment which is now available, the ex- 
hibit included an '*in-thc-future' T demon- 
stration of stereophonic sound. A number 
of brief lectures by well-known RCA en- 
gineers contributed further to make this 
exhibit one of lasting and pleasant im- 
pression. 

The Radio Craftsmen, Inc., introduced 
in its exhibit a new packaged home music 
equipment assembly consisting of tuner, 
amplifier, three-speed record changer, and 
a coaxially-mounted dual speaker system. 
Heretofore, the company has sold only 
separate components. Other new Crafts- 
men developments shown were the C0O0 
FM tuner with I-microvolt sensitivity, and 
the C210 high-fidelity dual-chassis TV for 
remote control. 

The FM tuner to end all FM tuners was 
given its first public showing by Radio 
Engineering Laboratories. Known as the 
REL Model 646-C, it includes virtually 
every known refinement for realizing the 
full potential of FM transmission and re- 
.ccption. Adding a touch of nostalgia to 
the REL suite was the original FM re- 
ceiver designed and constructed by Dr. 
E. H. Armstrong. 

New developments in magnetic record- 
ing materials were the center of attraction 
in an inviting display by Reeves Sound- 
craft Corporation. Sharing featured spots 
were Reeves' new Mypar Lifetime record- 
ing tape, and a strip of CincinaScopc film. 
Mypar is a tape of tremendous strength^ 
and is virtually non-breakable in normal 
usage. CincmaScope, on whose develop- 
ment Reeves worked in conjunction with 
Twcnticth-Ccniury Fox, is largely a refine- 
ment of the Reeves Magna-Stripc process 
and contains four magnetic sound tracks 
as well as picture area on 35-mm film. 

One item which had to be seen as well 
as henrd in order to be fully appreciated 
was the high-fidelity amplifier ensemble 
shown by the Regency Division of Indus- 
trial Development Engineering Associates. 
Not inexpensive, — it sells for close to a 
thousand dollars — the Regency system 
matches in visual beauty the perfection of 
its sound quality. 

The Fair presented no more impressive 
showing of precision record-playing equip- 
ment than that assembled by The Rek-O- 
Kut Company. The latest Rek-O-Kut turn- 
tables are supreme examples of excellence 
in both mechanical and electrical construc- 
tion. Also coming in for a great share of 
attention was an improved version of the 
Rck-O-Kut portable disc recorder. 
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In addition to displaying the excellent 
c h a ra ct er i sties of R eve re tape rc co rdc rs, 
Revere Camera Company i n its exhibit re- 
ceived a great play from visitors with the 
. demonstration titled "Can You Hear 17,- 
000 Cycles?" Tones of 10, 12, 15, and 17 




kc were recorded and phiyed back on a 
standard Revere Model T-10 recorder; 
participants in the test were split in their 
curiosity -as whether they could hear the 
1 7-kc tone, and whether the recorder could 
reproduce it. About 40 per cent of the 
listeners heard the tone, which was a 100 
per cent indication of its existence. 

An extensive line of cabinetry ranging 
from "Kits to Consoles'* for housing hi-fi 
equipment and TV receivers was shown by 
River Edge Industries. River Edge has 
secured the cooperation of many leading 
equipment manufacturers, who furnish 
pre-production drawings of audio and TV 
chassis prior to distribution to dealers, and 
thus is able to supply cabinets prc-d rilled 
nnd prc-cut for most standard amplifiers, 
tuners, and record playcry. 

Engineering features of the British-made 
Collaro record changer were clearly shown 
in the exhibit conducted by Rockbar Cor- 
poration, American distributors- Highly-re- 
garded and widely-used on the Continent, 
the Collaro changer is well on the way 
toward duplicating the experience in this 
country. The smoothness of Collaro 
changer operation was particularly attrac- 
tive to Fair visitors, 

A Fair newcomer, Shields Laboratories, 
Inc.. came through with a thoroughly in- 
teresting display which embraced high- 
fidelity amplifiers, preamps, speaker en- 
closures, and a number of audio measur- 
ing instruments, Observers were emphatic 
in their approbation of the components 
which were shown. 

Exceptional attention was created by 
two new amplifier developments in the 
exhibit of Henuon Hosmer Scott, Inc. One, 
known as Model 99-A, resembles in ap- 
pearance and size the "front end" of a 




conventional re mote- control amplifier, yet 
is a complete 10-watt amplifier in every 
respect, including variable record equaliza- 
tion and separate bass and treble controls. 
Audio characteristics are equal to those of 
much bulkier counterparts, and the price 
is remarkably low. The other, known as 
the Model 121-A Dynaural equalizer-pre- 
amplifier, is introduced by Scott as offer- 
ing "'complete control and compensation 
for any record and record condition, past, 
present, and future." Not inexpensive, the 
121-A is designed strictly for ihc demand- 
ing connoisseur. 

A unique preamplifier-equalizer in which 
the loudness control automatically takes 
over when bass is boosted, was introduced 
by Soncx, Inc. The loudness control is in- 
active when the bass control is in zero 
position. Step-type rollofT and turnover 
controls give 25 possible equalization 
curves. The unit gave a thoroughly satis- 
fying demonstration in conjunction with 
the Soncx ultra-linear power amplifier. 

One of the Fair*s more inclusive displays 
of moderate-priced recording equipment 
was that presented by Son o craft Corpora- 
tion. Fully justified was Sonocraft's posi- 
tion as one of the leading firms engaged in 
the sale of sound equipment to schools 
and colleges. 

Something new in pickups — the Titonc 
ceramic cartridge — was given a public 
initiation by Sonotonc Corporation. Dem- 
onstration brought out the wide frequency 
range of the unit, as well as the fact that 
it requires neither a preamplifier nor 
equalizer. Particularly impressive to visi- 
tors was the turnover model in which only 
the stylus rotates. 

Visitors to the Stephens Manufacturing 
Corporation exhibit were deeply impressed 
by the improved line of Stephens high- 
fidelity speakers, also by the Stephens 
"wireless microphone'* which permits com- 
plete mobility to stage and TV perform- 
ers. Among the speakers the featured spot 
was occupied by the Model 628, the finest 
home reproducer in the Stephens line. 
Affording full rear horn loading, the 628 
13 a handsome piece of furniture which 
may be used either in a corner or against 
s. straight wall. 

Of the many items on demonstration in 
Strom berg- Carlson Company's exhibit, a 
combination tuner-amplifier and the RF- 
475 coaxial speaker came in for special 
attention. In its new Type SR-405 self- 




contained units, Stromb erg-Carl son com- 
bines in a single chassis all the features of 
its popular 10-watt hi-fi amplifier and a 
high-quality AM-FM tuner with no dupli- 
cation of controls. The result is an assem- 
bly ideal for custom installations. The 15- 
inch RF-475 speaker contains a 10i-pound 
Alnico V magnet, which incidental intelli- 
gence tells us is energized by one of the 
largest magnetizcrs in the world. 



filed Sfa*d 

IS WHAT YOU'LL HEAR AND FEEL 

WHILE LISTENING TO POPULAR OR 
CLASSICAL MUSIC THROUGH A 

HIGH ^=\/~ QUALITY 



AUDIO AMPLIFIER 




— handsomely compact 10-wotl 
single-chassis combination. 
Quality sound, ar cost so low 
-.any music lover can afford it> 




— combining famous BROOK 
12A power amplifier, and flexi- 
ble 4B pre-amplifier, at moder- 
ate cost, 




— 30-watt basic amplifier — 
remote conrrol pre-cmplif ier 
combination; higher power for 
full-bodied orchestral passages. 




we red pre-amplifier 
perfect compliment 1o any good 
basic amplifier. 

Every BROOK Amplifier i$. built to the 
highest possible standards of quality. 



Write for full information on the com- 
plete BROOK line; also name of your 
nearest dealer. Dept. AM-3 
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Hew Flyweight 
Magnemite* 




Electric- Motor 
Battery-Operated 
Portable Recorder 



The ideal recorder for newspaper report in R, re- 
cording lectures, lelephonc monitoring, field 
reports traveling secretary, on-the-spot inter- 
views, reference recording, customer interviews, 
salesmen reports and secret recordings. 
Combine^ for the first lime, ease and efficiency 
of operation with maximum reduction of weight. 
P crfo rm s a nywh c re , prod u c t n z pro fess ion a \ re- 
sults under adverse conditions. Fly. hall governor- 
controlled electric motor plus triple shielding 
assures constant speed and freedom from hash. 
Weather-light, satin -finished, aluminum alloy 
case £ivcs complete protection to recorder Three 
models available in speeds of 15/16, \V& and 
SVi ips. 

Check these unusual features: 

* Records for 4 full hours (Model 310-A) 
it Operates from self-contained dry cells 

* Immediate playback. 

* Sizes 5 V2 x 9 x 12 inches. 

* Weight; only 8 pounds. 

Write for complete technical literaWro 
and direct factory prices to Dept- Af 

i^^AMPLIFIER CORP. 
I§i8 of AMERICA 

W^^W398 Broadway, N> Y> 13, N.Y. 
^^fe^*T>M. Reg. U.S. Pat. Off. 



One of the inore satisfying displays >vas 
conducted by a new company — Tannoy 
(Canada) Ltd.* sole distributors for the 
North American continent of the English- 
mndc Tannoy Dual-Concentric loud- 
speaker* Aside from an Impressive demon- 
stration, visitors found great interest in 
the Tannoy die-cast cone housing which is 
equipped with international-standard fix- 
ing holes. Design of the casting permits 
elimination of frontal cavity resonance by 
providing means for mounting the speaker 
in front of the enclosure, as well as conven- 
tionally on the inside when desired. 

A new light-weight, inexpensive tape 
recorder was given its first public showing 
by Tclcctrosonic Corporation. Easy to 
operate and distinctive in appearance, the 
Tclcctrotapc recorder is certain to make 
its mark in the audio firmament. 

There is little to be known about styli 
which couldn't be learned in the display of 
The Tetrad Company. Excellent photo- 
micrographs were used to show the effects 
of a worn stylus on records, and to com- 
pare the wearing qualities of sapphire and 
diamond. Also interesting were the color 
slides showing the various steps in stylus 
manufacture. Visitors who just happened 
to bring a stylus along (could there be 
such?) were offered free microscope and 
shadowgraph examination 

Never again will those who visited the 
Thorcns Company exhibit take for granted 
the precision of Swiss manufacturing proc- 
esses. Seldom docs one encounter the pains- 
t a k i ng ca re w h i ch is so c v i d cnt in the 
Thorcns line of record changers and single 
players. History repeated itself in that the 
feature of the exhibit was the Thorcns 
model which was described in the 1952 
version of the present observation as "the 
changer to end all changers.'* 

One of the Fair's more informative dis- 
plays was conducted by Tung-Sol Electric. 
Here were shown receiving tubes of many 
types* including of course the Tung-Sol- 
dcvclopcd Type 5881 — but more impor- 
tant was the fact that the suite was staffed 
wi t h co mp c t en t engine crs wh 0 we re en- 
tirely gracious in answering the intricate 
questions which tubes invariably seem to 
bring on. 

Excellent audio performance, notwith- 
standing its small size and moderate price, 
was easily apparent in the new packaged 
hi-h phonograph introduced by Ultrasonic 
Corporation. Also impressive was the Ul- 
trasonic Model U-25 speaker systcnij a 
compact triangular enclosure for corner 
installation. 

The inherent quality of UTC transform- 
ers was well evidenced in the exhibit of 
United Transformer Corporation. Pioneer 
in the audio industry, UTC has earned a 
position of unquestioned leadership in the 
design and manufacture of transformers for 
high-fidelity equipment of every descrip- 
tion. 

One of the more pleasant experiences to 
those of us in the audio industry has been 
the witnessing of the impressive and well- 
descrved growth of University Loudspeak- 
ers, Inc. University was among the trail- 
blazers En the early days of audio, and to- 
day those pioneering efforts arc well evi- 
denced in the universal demand for the 
company's hi-fi speakers and Musicorner 
enclosures. Although a number of new 
U n i vc 1 s i t y items were d i spla y cd at the 
Fair, interest in the familiar Models 620 1 
and 6200 /md the Diffusieone was unsur- 
passed. 



Thousands of descriptive catalogs 
clutched in the hands of Fair visitors pro- 
vided eloquent evidence of the welcome 
accorded Utah Radio Products Company 
on its re-entry into the firmament which is 
High Fidelity. It doesn't seem like too 
many years since Utah was among the top 
kicks in the speaker industry, and this 
observer joins many other old-timers in 
wondering where they've been all this 
time. 

Attractively featured in V-M Corpora- 
tion's exhibit was the company's new 
Model 935 HI ; T noma tic record ch anger. 
Designed for use with magnetic cartridges, 
the 935HF is equipped with a four-pole 
four-Coil motor to rcduec hum, and :i 
weighted and balanced turntable to assure 
constant speed. Appearance of the unit is 
especially striking. Because of low lateral 
press urc required to operate the changing 
mechanism, the 935HF will accommodate 
pickups with stylus pressure as low as live 
grams. 

Both completed units and components 
we re feat u re d by VI dc o Corp ora t ion 0 f 
America. Lest the company name throw 
you for a loss the "units'* were strictly 
audio, with nothing whatever to do with 
TV. Exceptional interest was accorded the 
Model HF-90 table phonograph which cm- 
plo y s a s i x - w a 1 1 a mpl ifict s a C ol I a ro 
changer, and two six-inch speakers in a 
balanced acoustical chamber. 

Weathers Industries built an effective 
exhibit around a record-playing assembly 
which is being advertised and merchan- 
dised as The Dchonnairc. It consists of the 
Weathers FM pickup system and a manual 
turntable completely assembled and ready 
to plug into an existing audio system. Also 
shown was the new Weathers tone arm 
designed for use where mounting space is 
limited j and the Weathers pressure gauge 
for measuring stylus pressure. 

A three-speaker table phonograph called 
the Wcbcor ll MusicaIc," which includes in 
its design such high-fidelity features as a 
loudness control, a five-watt amplifier with 
extended frequency range and negligible 




distortion, and a Wcbcor Diskchangcr 
equipped with a GE magnetic cartridge 
was starred in the display of Webster- Chi- 
cago Corporation. Wcbcor, incidentally , 
has adopted the iriple-spcakcr idea in a 
striking new tape recorder which was in- 
troduced to a gathering of audio authori- 
ties and music critics in New York shortly 
after the Fair closed. 

Belated recognition of the Fair by the 
recording industry as a propitious spot for 
the display of high-fidelity records was 
evidenced by the presence of Westminster 
Recording Company as a prominent ex- 
hibitor. It is initiative of this type which, 
along with the company's magnificent 



RECORDING TAPE 

(PLASTIC BASE) 
at NET PRICES 
in Cartons of 1 2 

»fi«iiiu«**u n « WHERE ELSE WOULD THERE 

WASH HGTON, D, C>: M^mU 

BE MORE RED A^APEt 

• 1200 ft. plastic tape with plastic red in- 
cluded. 

• Each rcrl individually boxed. 

• Choice of nationally famous top quality 
brands such an: 

Wcbcor (2906) 3.20; Reeves (SPN-12) 3.20: 
Audio (1251) 3.23; Scotch flll-A) 3.25; 
Panacoustic (711-A) 3.25; Irish, Profes- 
sional grade (211 RPA) 3.30. 

• Recording studios, schools, radio stations 
and other large quantity users — write (or 
bulk price. 

it itirit Jciffaiciclcicir Icidciciritic'jticit ific 
USED RECORDING TAPE (PLASTIC BASE) 




1.99 tor 7"— 1200 foet 
.99 f&r 5"— 600 foot 
.59 for <!"— 300 foot 
.29 for 3"— 150 foot 

Maitlc reetj Included with 
a/I above sires. 



Money cheerfully refunded If you do 
net find this tape clean] ? erased and ai 
toed is new, (It yoti are skeptical and 
from Missouri send m \2£ in stamps 
and wc'U roll you a sample.) 



New empty plastic reers [n boxes far eaiy 
labeling. 3" 10e; 4" 22$\ 5" 24(!. 7" 
30£; 7" Professional reel hob) 
45* ca, EMPTY BOXES: 3" 3^: 4" 5^; 
5" 5<f; 7" 10* ea. 



tV« carry new recorders, recording bUnto, Uw, tape 
recorders, etc. at larffe savings. PL BABE INCLUDE 
SUFFICIENT POSTAGE. 

COMMISSIONED ELECTRONICS CO. 

2503 Cbamnliin St. N.W., Washington 9. D. C. 
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PROFESSIONAL 
DIRECTORY 



Custom- Built Equipment 

U. S. Recording Co* 

1121 Vermont Ave.. W»nMnjtoa 5, D, €L 
Lincoln 5-2705 



"EVERYTHING IN HIGH FIDELITY" 

From Primary Component 
to Completed Custom Audio Equipment 

kieruiff 

iJj^^; Sound Corp. 

820 West Olympic Blvd. • Los Angeles 15 P Calif- 
Richmond 7-0271 ZEoith 0271 





"WE HAVE IT" 




HI -ft COMPONENTS EXCLUSIVELY 


1 


HOLLYWOOD 




ELECTRONICS 




7460 H [LR QBE AVE. 




HOLLYWOOD 4 6 




C A L * r O R N 1 A 




WCllTlR J'fi2QG 



FULL DIMENSIONAL 

JPDS 



SOUND 




You got troubles? Ler us fix them! 
COMPETENT ENGINEERS 
FULLY-EQUIPPED AUDIO 
LABORATORY 

Distortion, frequency- response, and other 
measurements^ hum elimination, correction 
of faulty operating conditions, performance 
improvement to your requirements. Write, 
describing your problems for estimate. 

Box PV-1, AUDIO ENGINEERING 



records, is rapidly propelling Westminster 
into a position of wcll-dcftervcd supremacy. 
Incidental^ the new Westminster hi-fi test 
record is a humdinger. 

The new amplifier circuit known as 
"Powrtron/" introduced to Fnir visitors for 
the first time by White Sound, Inc., left no 
doubt as to its ability to deliver ultra high 
fidelity. Demonstrated in conjunction with 
;i White speaker enclosure, the Powrtron 
amplifier delivered some of the cleanest 
sound to be heard. 

More than gratifying was the attention 
paid by dyed-in-the-wool audio fans to the 
handsome new hi^h -fidelity combinations 
which were displayed by Zenith Radio 
Corporation. All of the Zenith instruments 



THE ULTIMATE IN 

HIGH FIDELITY 

RECORDING 



look for this sy bol on record nlbufn« you buy 

HI Fl ENGINEER 

To evaluate hi fj equipment for home use: 
tuners, amplifiers, speakers, enclosures, rec- 
ord players And components* etc. Strong 
interest in and knowledge of field; degree, 
good technical background and expef ience. 
Include full resume and salary desired in 
first letter. Box DD-1 Audio Engineering. 




incorporate the company's exclusive Cobra- 
Matic Record Changer with built-in stro- 
boscope In addition to playing all stand- 
ard 7-, 10-j and 12-inch records auto- 
matically, the Cobra-Matic will handle the 
new "Lilking book" records which revolve 
at 16-2/3 rpm. Infinite variable speed con- 
trol permits operation from 10 to 85 rpm. 
If any particular Zenith model was sin- 
gled for more than due share of interest 
it was the L2894-H, a distinctive radio- 
phono-TV combination styled in the mod- 
ern trend, with an acoustically designed 
bass reflex speaker enclosure. 



the audio exchange exchanges audio 

the audio exchange exchanges audio 

the audio exchange exchanges audio 

the audio "dinnnp ^rhnnn^i^jn 



Information on trading HI-FI 
components on request. Write 
or call for free catalog AE 



the audio exchange exchanues audio 



the audio exchange mc. 

159-19 Hillside Avenue ■ Jamaica 32, N. Y. 
OLympla 8-0445 



TECHNICIAN 

With knowledge of high-fidelity audio 
sought by progressive New York City firm. 
Will produce and market high-quality lint' 
of amplifiers and speakers. State qualifica- 
tions and salary desired. Bo* DD-2, Audio 
Engineering. 



VERSATILITY 

Sine & Square Wave 

AUDIO GENERATOR KIT 




EICO Model 377K 

■ Extremely stable Wien bridge oscilla- 
tor 

» Sine waves from 20 to 200.000 cps in 
4 bands 

• Square Wavas iron) 60 to SO ,000 cps 

• Response llat zhL5 db from 60 to 
150,000 cps, 

• Calibration accuracy ±3% or 1 cps* 
whichever is greater 

• Improved cathode follower output cir- 
cuit lor high output over wide load 
range 

• 10V out ar 1XO load (rated), 14V at 
50KQ, 6V at 500O 

• Continuously variable output attenu- 
ator 

« Distortion only 1% of rated output 

• Hum loss than 0.4% of rated output 

■ 1% bridge resistors/ 4 gang tuning 
condenser 

• Rugged steel case* deop-oichod panel ^ f 

KIT $31.95 
WIRED $49.95 




See [l a\ your Jobh-r 1 
Write for FREE Cat. AE-12 

Elecfronic lnifrument Co., Int. 
'84 Withers St., Brooklyn, N. Y. 




Ml A sco C^™^ 

HIGH fW*** 11 

gives you H*** . . ..MirfWE 




Selects and correctly 
compensates lor the characteristic* of TV 
tuner, radio tuner, crystal c-honograph pick> 
up; plus magnetic phonograph pickup equal- 
ized for FtVE different recording Character- 
istics including the KtW OftTHOPHONlC 
RECORDING CURVE- 

Wide range Ircquency response - 20 to 
20.QD0 cycles ± V? db. Ten watts of po*er 
output at less than 1% harmonic distortion, 
Recorder oulpul jack permits recording 
listening. 

■pasied Jn high tonal definition, 
lawfulness Gf reproauction, In 
hearing satislacMon. Hear 
tt today at your dealer's. 



MARK SIMPSON MFG. CO,, Inc. 
32-28 49th St., Long Island dry 3, N. Y. 
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Left to right: Arrow Electronics, Inc., Asco Sound Corporation, Hudson Radio b Television Corp. 



'he Distributor-Exhibitors 



What CAN BE said about the distrib- 
utors who exhibited at the Fair? 
Tliey all have essentially the same 
equipment to show, and relatively little 
can be done to make the same equipment 
look any different no matter how it is 
placed. 

Instead of extolling the exhibits or the 
equipment shown by the distributors, we 
prefer to take this space to extol these im- 
portant organizations far the work they 
have to do in carrying the message to the 
ultimate user of audio equipment. For the 



tuners. So both turn to the distributor's 
salesman for advice, and it is these men 
who are the final contact in the long Hue 
from manufacturer to consumer. 

The consulting room of a professional 
man could scarcely be more enlightening 
to the student of human nature than the 
sales room of an audio distributor. The 
questions asked, the problems outlined, and 
the constant weighing of the merits or 
this unit against that one all add up to an 
interesting picture of the hi-fi business. The 
distributor's salesman has. over the past 



few years, developed into a competent con- 
sultant on audio, and we take off our hat 
to him. He has tact and patience and an 
enormous fund of information on a compli- 
cated subject* and we know of few other 
types of business in which so much depends 
on the salesman. 

Our sincere compliments, therefore, to 
this group of men who Struggle to make 
every newcomer to hi-fi a true convert 
men who must satisfy every customer as 
to the performance, cost, and appearance 
of the merchandise they sell. 



Left to right: Leonard Radio, Inc., Radio- Wire-Television, Inc., Sonocraft Corporation. 





distributor and his salesmen are far more 
than purely a selling organization — each 
one of the men on the "firing line" has to 
he a diplomat and an engineer in addition 
to being a good salesman. People shopping 
for any product in the audio category are 
— in most instances — b a field where they 
are not too familiar, and consequently they 
have to rely on the sales engineer to advise 
them on the equipment they need. What 
may be ideal for the well-to-do buyer with 
a 30 x 50 foot living' room may not fit the 
requirements ot the small-apartment 
dweller. The needs of the suburban itc are 
likely to differ appreciably from those of 
the city folk, particularly with respect to 



CORRECTED SCHEMATIC 

The article, "A Three- Element Bass Control" by Glen Southworth, which appeared 
in the October issue has been the subject of considerable correspondence from readers 
who were plagued by the reproduction of the schematic, pig. 5 on page 25. Remade, the 
cut now shows the decimal points in more readable proportions. M regrets the incon- 
venience caused to any of its readers. 




Sun Radio & Electronics Co., Inc. 
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OnJUubuf, Atotel ... 

The Amp ex Corporation has created ^ 
whoJIy-owned subsidiary to be known as 
the Ampex Xioudspeaker Company, accord- 
ing to recent announcement of Alexander 
M. Poniatoff. president. Initial output will 
< onsist solely of theatrical speakers to 
fulfill Ampex commitments to equip thea- 
ters with multi-directional sound systems 
used with 3-D and wide-screen techniques. 
Ampex speakers are being built under 
license from James B. Ziansing* Sound, 
Inc., under management of Thomas L. 
Tafrpart, Ampex comptroller. 

Newark Electric Company, 223 W. Mad- 
ison St., Chicago (>, 111., is inaugurating its 
second expannion program within a period 
of eighteen months. After increasing 
space from 12 to 25 thousand sq. ft. in 
May, IS 52. Newark added another 10 
thousand m- ft. in November; latest ex- 
pansion will he used largely to increase 
sales space and high-fidelity demonstra- 
tion quarters. 

Pentron Corporation, Chicago, is sub- 
stantially increasing- production facilities 
to meet the demand necessitated by 
growing sales. According to announce^ 
ment or Irving Rossman, Pentron presi- 
dent, nowly-Jeased quarters will be de- 
voted essentially to assembly operations. 

Reeves Soundoraft Corporation has li- 
censed 20th Century-Fox Film Corporation 
to use SoundcraCt/s Magna-Stripe process 
in the production of release prints for 
CinemaScope productions, according to 
Jj'Yank B. Rogers. Reeves vice-president. 
Soundcraft has installed in the Fox Holly- 
wood studies a Magna-Stripint; machine 
which is now working full tlmo on the 
production of mutistrlped print stock for 
a number of Cinemascope productions 
soon to be released. 

Personal Notes — 

Arthur Z, Adelman has joined his 
father's firm, Leon L. Adelman Co., manu- 
facturers' representative, as field repre- 
sentative „ . . Entire electronic industry 
shares bereavement of Burnstein- Apple- 
bee, Inc., at recent death of Joseph A. 
Bmnst^in, company president . . . C, G. 
Barker, former vice-president of Magne- 
cord, Jnc, lias been named distribution 
manager of The National Company, Mai- 
den, Mass., Chris J. Witting 1 , manager of 
the Dumont Televisiovi Network, has been 
named president of Wcstinghouse Radio 
Stations, Inc., effective January 1 . . . 
E. W. Nielsen is new president of Best 
Manufacturing Co., Inc., Irving-ton, N. J\ 
Brook Electronics, Inc., announces the 
appointment of Evelyn J. Home to it* 
advertising department. 



^^^^^^^^ 

Money fpenf- 



! 

p TO FIGHT POLIO 




'S3 



' T7- — / / / - — - 

^ THAN EVER BEFORE 0 



Jo/ntfie 

MARCH 

OF 

DIMES 

January 2 to 31 




The 

UL2 




a C core 
transformer 




Some salient characteristics: — 

REFERRED PRIMARY LOADING. The stand- 
ard models cover (he requirements of all 
popular tubes. Each half primary U brought 
out separately to post* and Is tapped at 
43% of the turns. 

POWER RATING. Peak 50 watts at 60 c.p.s. 
or 14 warts at 30 c.p.s, for less than 0.5% 
harmonic distortion without feedback. 

LEAKAGE INDUCTANCE . . 10 mH. SELF 
CAPACITY . ; 500 pF. full primary. 

... and it's AVAILABLE NOW! 

from your usual jobber ; if in difficulty 
write direct — we'll see you are supplied 
without detay. 



pedigree line 



NOW for $25 duty paid you can have this p.p. 
transformer specifically designed for really high- 
quality audio equipment. Having an extended 
frequency range and low harmonic distortion it 
enables a large measure of N.F.B. to be taken from 
the secondary circuit and applied three or four 
stages back. The superlative properties of the 
latest strip wound grain Orientated material are 
used to the maximum advantage. The Unit is 
hermetically sealed in a deep drawn case of pur- 
poseful design. 

Ask for Technical Data f , . 
mailed free on request, 



PART Rl DG E'.TRA NSFORMERS LTD 

OLWOftTH V- - SURREY - - ENGLAND 




MM 



HiffinHDinn 



THE HIGHEST 



tn introducing our Audio-Consolette, we believe 
that we have set a new standard of quality for 
equipment of this type. Its top-grade components 
include carbon-deposit resistors, Allen-Bradley 
controls, and a high ''Q" torold. 



Some features : 3 low level — —4 high level inputs. 
Recorder c> main outputs. Cutoff filter. Indepen- 
dent loudness compensator Separate 6-position 
phono equalizers for bass Cr treble. Unusually low 
!.M, distortion. Totally inaudible 
hum at full gain. Ample voltage Audio Consolette 
gain, Two-chassis construction, 

Write for specifications. Cabinet 



$142.50 
12.50 



S. R. MM4NTZ, 2-5 VV. STttEET, j\ £ VV YiHtti 5fi, N. Y. 
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SAVE 



This is our 

GROUP SUBSCRIPTION PLAN 

You and your friends and co-workers 
can now save up to $1 .00 on each sub- 
scription to AUDIO ENGINEERING. 
The more men in a Group, the more 
each saves. If you send 6 or more sub- 
scriptions for the U.S.A., and Canada, 
they w;/I cost each subscriber $2.00, 
1/3 less than the price of a regular 
1 -year subscription. Present subscrip- 
tions may be renewed or extended as 
part of a Croup. 

AUDIO ENGINEERING is still 
the only publication devoted 
entirely to 

• Audio 

• Broadcasting equipment 

• Acoustics 

• Home reproduction systems 

• Recording 

• PA systems 

• Psychoacoustics 

(Please print* 



Name , . 
Address 



Position 



, . Company 



Name . . 
Address 



Position 



Company 



Name . . 
Address 



Position Company 



Name . . 
Address 



Position Company 



Name , , 
Address 



Position 



Company 



Name . . 
Address 



Position Company 

U. S., Possessions, and Canada only. 

RADIO MAGAZINES, INC. 

P. 0. Box 629, Mineola, N. Y. 




REPORTS 



A monthly sum m Ait y of product develop- 
ments and price changes of radio elec- 
tronic-television parts and equipment, 
fmpplled hv United Catalog Publishers. Inc.. 
110 Lafayette Street. New York City, pub- 
lishers of Radio's Master. 
These Reports will keep you up-to-date in 
this ever-changing industry. They will also 
help too to buy and specify to best advantage. 
A complete description of most products will 
be found in the Official Buying Guide, Radjo & 
Master — available through local radio parts 
wholesalers. 

RCA— Added '"Had iot ron Doner's nmidboult.'" 4th Edition, 
tit $7.00 VMS prl<$ 

RIDE ft. JOHN F. — -Added No. 148 "Guide to Audio Repro- 
duction" at $3.30 n'd, • , 

RINEHART ROOKS — Added "High Fidelity Mimnjifca nl 
$7.50 net. 

ACR0 PRODUCTS— Added Model TO-330 Transformer fit, 
$38.75 MsL 

AMPEX ELECTRIC — TamaseA prir« on Uic component, 
imrts of tilt Model 450 Audio Jiapietie Tape Jfcprodiircr 
unia. „ , 

BROCINER ELECTRONICS— Added model 4W wall bom at 
S420 00 ton tinier price. 

BRUSH ELECTRONICS — Added niodul RK453I 1 "Smmdmh' 
ror" liicli-MelUv tape recorder at S280.50 JisL 

FAIHCH1L0 RECORDING — Added model automatic 
spiral] inc athuhmem, at 5570.00 nel; model S2D tieiniHi 
chip system at $ 130.00 net. 

GENERAL ELECTRIC— Added model A 1-200 preamplifier 
control unit at $5195 net; model A 1-300 Hi -watt anv 
pHJlor at $4 7,75 net: model At-400 12-ln. dual coaxial 
WQ&ktt at $11. 35 net; model A1-40G loudspeaker en- 
closures, blonde at $50. 95 net, mabosanr at $59.95 net, 
unfinished nl $50.37 net. 

KINGDOM PRODUCTS — Added model LPG5 2Vi-ln. tveelcr 
ni SS.50 user price; model 1X215 9 -la. loudspeaker at 
$22. SO tL<er i)ri«> 

LANSING SOUND. JAMES B. — Added model 17*0-411 15-in. 
low -frequency liorn drjrer unit At $114.00 net, 

NATIONAL HOLLYWOOD — Discontinued their sapphire phono 
needle .scries, 

ORRAD10 INDUSTRIES — Increased price on "Irish" Dr* 
105RVA. plus Lit base. 1200 ft. on plastic or metal reel 
to $3.75 net 

PENT RON— Discontinued model PB-1 tape player. 



FOR S A L12 : Fisher Master Audio Control, 
model 50-C, used less than 40 hours. $55. Call 
WA 7-8G60 (N. Y, j or write Box CD-4, Audio 
Eng inhering. 



SACRIFICE : Brand-new Altec G04C in 
beautiful Unimode bass-reflex cabinet. Con- 
sumer's net $300, selling for $200. Ucicc 
Hamol. 325 Midwood Street. Brooklyn 2H< 
N. Y. FR 2-4H6:i. 



FOR SALE : (Philn. area only) Presto 15-G 
turntable in wooden cabinet ; Proctor Soundex 
multisneed turntable; Proctor and Pickering 
aims. $100 takes all. Cull GR 3-094S. 



BROWN TNG R.T-12C AM-FM tuner with 
power supply. SI OS, Apt. SM. 34-35 70th St.. 
Jackson Heights. N. Y. IL 7-SG49. 



CANADIANS — Two complete systems for 
sale, Including Con cer tone recorder. Weathers 
pickup, Rek-O-Kut Lurntnble. Write for de- 
tails. L. K, Crabtroe, 7Go UStli St.. Shawini- 
goU South. Quebec. 



WANTED : Experienced efficient, depend- 
able radio and Hammond Organ service man, 
to take over our shop and operate it as own 
business, -if 20 00 capital required. Will finance 
a portion If necessary* Must have good refer- 
ences as to character, dependability, and 
credit. A highly profl table opportunity for the 
right man. Previous Hammond organ expert 
enee not required if you have n good working 
knowledge of electronic. TERRY'S MUSIC 
STORK, Inc., tt0[> Main Sr.. La Crosse, Win. 



BBBSB BK-401 tape recorder chassis. Tape 
transport, recording amplifier, and playback 
preamplifier only. Recent! v cheeked by Brush 
dealer. $G5. Arthur Bunker, 4047 Ward Park- 
way, Kansas City, Missouri. 



CLASSIFIED 



Rate*: 10* ctr word per nu«rtlon for noMinnirtlii 
■dvArtlttntntt; 25* per ward for amreoraLiI ■dvtr- 
tlHm«Mi. Rami ixi n»t, *n4 no tfitttattt win b* 
fiJlowod, Copy mutt ba utompartled *y ronltiiiM In 
full, and mutt roub th« N«w York tffiM fcy tk« 
Ant of thi aontti crotodlno The &%U of Juue. 



WILLIAMSON" amplifiers — buy direct from 
factory and save 50%. PtteftS start at 
Send postcard for list. Long Island Sound Co., 
H> Bcnnetf. Place. Amityville, N. Y. 

AUDIOPIIILES wanted for part or full 
time work. Technical ^r k-ecrt^rnrlal experiviN-i- 
desirable. Location: north suburban Philadel- 
phia. Send resume oC education and experteu.ee 
to Box CD-i, Audio KN<;txKmux(K 



PRKSTO Y-$ recorder in new conrntion, u&iii] 
[ loss than 15 houL-K. 112 and 224 lines, ID cut- 
I ter, G.l-j. Vli playback. S4(H^ C F. Crai^. 3802 
Grand Ave.. Omaha 11, N T cl>r. 



3-WAY Klipseliorn system built by Ktip- 
schorn sales engineer. Klip.sch-type compon- 
ent Seller will jiroyhle A-B against commer- 
cial Klipjsehorn. $34o, TWinhig U-001C. Forest 
Hills, X. Y. 

FOR SALE . Pre* to 0011 recording amplifirr. 
guaranteed excellent condition, JJ2S3 : Gray 
G03 Equalizer ?:10. Louis Brown. 2217 Alex- 
ander, Wneo, Texas. 

FOR SALIO : LOW Cher PWl comer horn, 
$0u ; Lowther-Voigt PM2 driver also avail- 
able. It oy a 1 I r type e uelos u re, w 1 1 h Jen sen 
15-in. woofer, Stephens h.f. driver, Tloodwin 
S11D horn, fiOO-cps network, complete, $175 ; 
new Pilot PA-911 preamp, $22, All perfect 
condition. FOB. Hovland, 151 Hartford Tnpk., 
Hamdcn. Conn. 



KITS ASSEMBLED ; designate tuner, am- 
plifier, test instrument, add 25^. Bridgns 
Electronics, Randolph Rd„ RockvfUe, Md. 

CRAFTSMAN RC-10 Tuner, like new, S05. 
E. D. Dupre, 1G-A Clondnle St.. Worcester, 
Muss, 

WANTED : Used FM tuner, also tape re- 
corder, Box CB-2, Audio Enginkkuixg. 



WRITE FOII FRKR TRIAL and data on 
our "Battleship Built 7 ' Williamson Amplifier. 
Nicely Associates, Kenton. Ohio. 

S1SLL: Altec 604C. Mcintosh C104A, Uni- 
versity 4408. m«ke oft'er. C. B. Parkinson. 4:n 
Euc lianas, Monrovia, CaliL 

UNIQUE BARGAIN. New. guaranteed, in 
manufacturers' cartons : Browning RV31. $8$ : 
Bell 2200, with pilot light. $S9 ; Whnrfed&le 
Super-12 F $uS ; R-J floor model, 12-in. enclo- 
sure, unstained. $36 : Garrard RC-80 with 
base, ; G.E. Golden Treasure, certified 
flawless diamond and sapphire, $ 19.50, As 
complete system, rock-bottom priee $31jj. Box 
CD-;i, Audio EsGiNmutiNc 

FOR SALF : u-cu. ft. speaker cabinet, $10 ; 
3-cu. ft. speaker cabinet, §S ; Meissner SC FM 
tuner, ^3S ; Miller 5Su tubelcss tuner. §7 ; 
Jensen P8R, ST-1C0» $6; Triplett CGCH volt- 
ohmmeter with case. §12 ; two Western Elec- 
tric 0-200 microammcters. SIS ; 77i as«ortcd 
tubes. 10% off net. T. M. Olscn, 745 B, 242nd 
St.. Bronx 70. N. Y, 

TRADK your unwanted electronics equip- 
ment for hnest new audio components at 
AUDIO LABORATORIES. 2111 Camden Ave., 
Los Angeles, Calif. 

FOR SALE: Ma-necorder PT6-M* PTG-J. 
PT6-AH. extra equalizer, extra twin-track 
head, 2 carrying cases. §400. Excellent con- 
dition. Associated Recording Studios. 1G23 
Broadway. New York 10. N. Y. Circle 5-7:>51. 

FOR SALE: Con cert one 140 LD and 140 IS 
tape rceo rd c r s , b r a nd ;i e w, full wa rra n ty . 
usual net $'Mo, unbelievable spec hi J, §260 ; 
Nationally advertised Williamson AmpliOcrri 
(not kits- -fully assembled, tested) featuring 
Peerless transformers, KT-66 output tubes, 
usual net §09.05, our special $75; BO^AK 
i-way system, demonstnUor. including 12-in. 
woofer, midran^e. two tweeters, dividing net- 
work, 8-cu. ft scaled enclosure, Bozak en- 
dorsed, usually $225. close out 51G5 : many 
other interesting buys in new and second hand 
equipment, generous trade-Ins allowed. Write 
for details to ; Audio Bargain t>ntcr. Etox 12, 
Fleetwood Station, Mt. Vernon, H, Y. 

VIRGIN Presto Thermostyli. Box 101, St, 
Albany -V Y. 
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Audio Engineering— 1953 

SUBJECT INDEX 



Allied Radio Corp., New Home fov. Oct,, 
31. 

Amplifiers 

Distortion in Voltage Amplifiers, W. B. 
Bernard. Feb,, 28. 

Everyman's Amplifier, G. Leonard Wcrner 
& Henry Berlin. Oct., 40. 

Feedback from Output Transformer Pri- 
mary, Audiology. May, 14. 

Feedback from Output Transformer Sec- 
ondary, Audiology. July, 14. 

Hum Reduction in Amplifier Development, 
At/DIOLOGY. June, 14. 

Improvements on the Universal Tape Re- 
corder Amplifier. G. G. McProud. Sept., 

M od era t e 1 y P ri eed Am.pl i fi e r I n t rod uces 
Loudness Control Selector, L. H. Bogcn 
& Alfred M. Zuckerman. May, 31. 

Optimum Loading for Power Amplifiers, 
A UO to LOGY. Aug., 12. 

Pass Band of a Transformer Coupled Am- 
plifier, Joseph F. Sodaro. June, 24. 

Precision Phase Splitting, Audiology. 
Nov., 12. 

R-C Coupled Amplifier Charts, Audi- 
ology. Oct., 12. 

Simplified Push-Pull Theory. Julius Postal', 
I, May, 19; II, June, 21. 

Stability Testing of Feedback Amplifiers, 
Auoiology* Sept, 14. 

Three-Channel Tone-Control Amplifier, 
Joseph F. Dundovic. Apr., 28. 

White Powrtron Amplifier, Stanley White. 
Nov., 32. 

Zero-Impedance Output Stage, R. C 
Anthes. Jan., 21. 

Amplifiers, Prc- 

High -Fidelity Phonograph Preamplifier 
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New Approach to Negative Feedback De- 
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Audio in the Year 1693, Allen PL Frv. 
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son. June, 63. 
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300, Richard F. Blinder. Oct., 23. 

Simplified Program Switching Panel, Har- 
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Making a "Front End" Handsome, Wil- 
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Three-Element Bass Control, Glen South- 
worth. Oct., 24. 
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Design, R. H. Brown. Apr., 19. 
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Audio Photographers Check List, Eugene 
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Case for Music, John H. Thomson. Sept,, 
32. 

Great Loudspeaker Mystery, H. A. Hart- 
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High Futility — An Essay on Scale Distor- 
tion, Joe L. Dickey. Apr,, 21. 

Great Mystery of Danncmora Dungeon, 
Emory Cook. Oct., 50. 

Public Address Systems 
Binaural Public Address, Charles F. Adams. 
Feb., 24. 

Canadian House of Commons Sound In- 
stallation by Tannoy. Apr., 38. 

Recording, Disc 

Automatic Disc Recorder, Curtiss R. Scha- 

fcr. Dec, 21. 
Evolution of a Recording Characteristic, 

R. C. Moyer, July, 19. 
F lcxi ble S i nglc Rcco rdi ng and Dubbing 

Channel, Hal Magarglc. Jan., 28. 

Recording, Magnetic 

Complete Remote Control of an Ampcx 
300, Richard F. Blinzlcr. Oct., 23. 

Correction of Frequency Response Varia- 
tions Caused by Magnetic Head Wear, 
Kurt Singer & M. Rettingcr> July, 29. 

Flexible Single Recording and Dubbing 
Channel, Hal Magarglc. Jan., 2fi. 

Improvements on the Universal Tape Re- 
corder Amplifier, C. G. McProud. Sept., 
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Magnetic Transfer of Stainless Steel Wire, 
Samuel otorchheim. Dec, 19. 

Multiple-Track Magnetic Heads, Kurt 
Sincrcr & M. Rettinper. Aug., 34. 

Top Tape Recording Performance,- Hnrold 
Reed. June, 26. 

Stereophonic Sound 
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Binaural Public Address, Charles F, Adams. 
Feb. 24. 

Binaural Radio Broadcasting, Harold T. 
Sherman. Jan., 14. 

Great Mystery of Dannemora Dungeon, 
Emory Cook. Oct. 50. 

Two-Channel Conversion for AM-FM Re- 
ceivers, C. G. McProud. Jan., 25. 
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It Can Be Attractive, C. G, McProud. 
Nov., 30. 

Matched Line of Hi-Fi Sound Equipment, 
Harry F. Olson. Aug., 29. 

Simplified Program Switching Panel, Har- 
old Reed. Feb., 25, 

Tools for Building Temples of Tone. Oct., 
54. 

Tone Controls 

Flexible Tone-Control Circuit, Basil T. 
Barber. Sept., 29. 

Selection of Tone-Control Parameters, Ed- 
gar M. Villchur. Mar., 22. 

Three-Channel Tone-Control Amplifier, 
Joseph F. Dundovic. Apr,, 28. 

Three-Element Bass Control, Glen South- 
worth. Oct., 24. 

Transformers 

Audio Transformer Design, N. H. Crow- 
hurst. Feb., 26. 

Making the Best of an Audio Transformer, 
N. H. Crowhurst. Jan., 40. 

Output Transformer Design Considera- 
tions,, Audiologw Apr., 14. 

Tubes 

Power Tube Figure of Merit, Warren G. 
Bender. Mar., 21. 

Volume Controls, A Note on, Charles P. 
BocglL Apr., 40. 
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This offer is good only in the U. S. and applies only to subscriptions 
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subscription to AUDIO ENGINEERING for the rest of my natural life, and 
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The New 
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for WELDING TOGETHER 
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• Inaudible with playback amplifier 
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INPUT TRANSFORMERS 



Case $126 

Length 
Width 
Height 



LSI 

3W 



LS 2 

3y 2 " 
4&* 



Type 
No, 



Application 



Primary 
Impedance 



Secondary 
impedance 



± 1 db 
from 



Max.f 
Level 



Relative* 
hum 



Unbal. DC 
in prlm'y 



Case 
Ha. 



List 
Price 



LS-10 Low impedance mike. 50, 125/150, 60,000 ohms 
pickup, or n.ultiple line 200.250,333, two sections 
to grid 500/600 ohms 



n 20-20,000 +10 DB -74 DB 



.5 MA 



LS-1 $25.00 



LS-1 OX As above 



As above 



50.000 ohms 20-20.000 + 10 DB -92 DB-Q ,5 MA LS-1 35.03 



LS-12 Low impedan-e mike, 50, 125/150. 120,000 ohms 
pickup, or multiple line 200, 250. 333. overall, in two 
to push pull fcrlds 500/600 ohms sections 



20-20,000 +10 DB ~74 DB 



.5 MA 



LSI 



20. 00 



LS-12X As above 



As above 



80,000 ohms 
overall, split 



20-20,000 +10 DB - 92 D8 Q .5 MA LS-1 35.00 



LS-15X Three isolated Ines or 
pads to one or two grids 



30, 50. 200. 
250 ohms 
each primary 



60.000 ohms 
overall, in two 
sections 



20-20,000 +10 DB -92 DB-Q .5 MA LS-1 37. DO 



INTERSTAGE AHD MATCHING TRANSFORMERS 

Type Primary Secondary Ma*-t Relative * UnbaL DC Case List 

No, Application impedance Impedance Response Level hum In prfm'y No. Price 



LS-19 Single plate to push pull 
grids 11 ke2A3.SLC.300A. 
Split secondary 



15,000 ohms 



95,000 ohms: ± 1 6b 

1.25:1 each side 20-20,000 +12 OB 



0 MA 



LS-1 $2s.no 



LS-21 



Single plate to push pull 
grids. Split pri. and sec. 



15,000 ohms 



135,000 ohms: 
3:1 overall 



± 1 db 

20-20,000 +10 DB 



-74 DB 



0 MA 



LS-1 



L5-25 Push pull plates to push 
pull grids. Mediun level. 
Split primary and sec. 



30,000 ohms 50,000 ohms; 
plate to plate turn ratio 

1.3:1 ove/all 



± l db 
20-20,000 +15 DB 



-74 DB 



1 MA 



32.00 



LS-30 Mixing, low impedance 
mike, pickup, or multi- 
pie line to multiple line 



50, 125/150. 50.125/150,200, ± 1 db 

200,250,333, 250. 333, 20-20,000 +15 DB -74 DB ,5 MA LSI 26.00 

500/600 ohms 500/600 ohms 



LS-33 High level line matching 



t>2. 2.5. 5, 7.5 50, 125, 200, ± .2 db 

10, 15,20,30,50 250, 333, 20-20.000 15 watts 

125, 200. 250, 5O0/S00 ohms 

333, 500/600 



LS-2 



30.00 



OUTPUT TRANSFORMERS 



Type 
No. 



Application 



Primary 
Impedance 



Secondary 
Impedance 



Responie 



Max.T Relative* Unbal. DC Case 
Level hum In prlm'y No. 



List 
Price 



LS-50 Single plate to multiple 15.000 ohms 
line 



50, 125/150, ± 1 db 

200, 250, 333> 20-20,000 +15 DB —74 DB 

500/600 



0 MA 



LS-1 $2E.0D 



LS-52 Push pull 245, 250, 6Vfi S,O0O ohms 
or 245 A prime 



IS-55 Push pull 2A3's. 6A5G's, 5,000 ohms 
300A J s, 275A"s. 6A3 s. plate to plate 
6L6's, 6AS7G and 3,000 ohm 
plate to plate 



500, 333, 250. ± .2 db 
200,125,50,30,25-20.000 L5 watts 
20, 15. 10, 7.5, 
5, 2.5. 1.2 



LS-2 



35.00 



500,333.250. ± .2 db 

200,125,50,30, 25-20.000 20 watts 
20, 15. 10, 7.5. 
5, 2.5, 1.2 



LS-2 



35.00 



LS-B3 Push pull 6F6, class B 10,000 ohms 
46's, 6AS7G, 807-TR, plate to plate 
1614-TR and 6,000 Ohm: 
plate to plate 



30, 20, 15, 10, ± ,2 db 
7,5,5,2.5,1.2 25-20,000 15 watts 



LS-2 25.00 



LS-151 B/idgrng from 50 to 500 16,000 ohms, 
ohm line to line bridging 



50, 125/150, 
200, 250, 333, 
500/600 



± 1 db 
15-30,000 +18 DB -74 DB 



1 MA 



LS-1 



27.00 



The values of unbalanced DC siiown will effect approximately 1.5 OB loss at 30 cycles. 

* Comparison of hum balanced unit with shielding to normal uncased type. Q Multiple alloy magnetic shield. 

t 6 MW as ODB reference. 
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